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1:250 000 maps of the area are provided in a separate envelope 
to this report. 
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Maps at 1:250 000 scale showing land systems, areas and their classes 
of suitability for Stylosanthes production, and station boundaries are 
presented. 
* 
Land systems descriptions include discussions on the suitability of 
the land systems units with reference to soils, upper and ground 
storey vegetation, and their suitability for Stylosanthes species. 
* 
A total of 22 stations were covered (14 wholly and 8 partially) by 
the survey. These are reported on in the "Individual Station Reports" 
which include discussions on rainfall and suitability for Stylosanthes 
species. 
* 
i) Regional discussion 
ii) Individual station reports 
iii) Appendix A. Land systems and their suitability for 
Townsville stylo production 
Survey findings are presented in the sections on * 
Suitable areas occur scattered throughout the survey area. However, 
they are mainly concentrated in a broad strip, running approximately 
north south, in the central portion of the survey area. 
* 
7. 9 per cent (6 951 sq. km) of the survey area r s classified as 
moderately suitable for Stylosanthes production .. 
* 
3.1 per cent (2 695 sq.km) of the survey area is classified as highly 
suitable for Stylosanthes production. 
* 
A total of 88 000 sq.km was covered by the survey. * 
SUMMARY 
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(a) define the extent and actual location of country suitable 
for the production of non-indigenous pastures; in particular 
to classify the land for its suitability for Townsville stylo 
(Styioaanthes hurniiia). 
(b) map the areas so defined on a land system basis. 
The area surveyed covered approximately 88 000 sq.km (33 968 sq. 
The aims of the survey were to N 
As a result of these requests the Pastoral Appraisement Board 
visited the North Kimberley in 1972. Subsequent to this visit, the 
Board initiated an investigation to determine areas suitable for 
Townsvilh stylo. This was a joint investigation conducted by officers 
of the Departments of Agriculture, and Lands and Surveys. The actual 
field survey was conducted during July to September, 197 3, 
Initial development in the r(.}gion was slow until the economic upturn 
in the pastoral industry in the mid 1960s. This improved economic 
situation also stimulated interest in Townsvill.e stylo (Styfoaanthes 
humi iie) as a. tropical legume for pasture improvement. The interest 
intensified and in the late 1960s and early 1970s the Department of Lands 
and Surveys began receiving applications to allocate land for the 
establishment of Townsville stylo. 
In 1954 a further expedition to the North Kimberley region was 
conducted after a request for assistance was r@ceiv@d by th@ Prim@ 
Minister, from th@ Premier of Western Australia. Th@ pu:rpos@ of th@ 
expedition wa.i to provide aeees, road~ llftd to carry out surv@yi, mapping 
and land classification so that th@ area could b@ op@n@d up for pajtoral 
d@v@lopment. Th@ @xpedition was mad@ by officers of th@ Surv@yor 
G@n@ral's Section, Lands and Surveys D@partm@nt W.A. mid C.S.I.R.O. 
Division of Land Research llftd Regional Survey, Canb@rra. The accounts 
and findings of the expedition are pr@sented by Morglln (1955) and Speck 
~t aZ (1960), The activities of the two groups enabled the central 
portion of the region to be made available for pastoral leasing in the 
early 1960s. 
Th@ fir~t g@n@ral @xploration of th® North Kimb@rl@y r@gion wa~ 
conduct@d by Surv@yors Brockman and Croi~land in 1~01. Th@ir r@port 
indkllt@d tluit in excess of i millhm hect ares (5 million aerM) wu 
§Uitabl@ for pa§toral purpo1@1. Al11 a r@l1!ult of th@l11® findingi mo§t of 
th@ country jUitabl@ wai alloeat@d for pa~toral l@a§ing. L@lli@i w@r@ 
tak@n up in th® !outh@rn !@etion of th@ r@gion llnd along th@ coa§t lin@. 
However , hrg@ly due to the inacceua.bili ty of the region some of th@1rn 
leases were soon abandoned. 
In 1896 Fr11nk Hann (1901) conduct@d an @xploration of th@ ~outh 
®Ut@rn portion of th@ North Kimb@rhy r@gion of W@!hrn A1,urtr11l111. Hh 
int@ntion w11~ to tak@ up 11nd l11t@r ~tock 11ny good country h@ @ncount@r@d 
during hh vhi U, H@ conducted two trip~ ln llll and du!'ing eheae nllm@d 
many f@11tur@i of th@ r@gion. Th@ account~ of Hmin1i @xplor11tioni ar@ 
the fir!H. publhh@d r@ctrrd~ of th@ south !ialHt@rn Hetion of th@ North 
Kimb@rhy. 
INTRODUCTION 
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Figure 1 
Description of the climate, geology and geomorphology of the area 
are presented in detail in the C.S.I.R.O. report of 1960. Most of.the 
area surveyed receives in excess of 750 mm (30 inches) annual rainfall. 
miles) and included most of the catchments of the Carson, Drysdale, King 
Edward, Prince Regent, Charnley, Isdell and Chapman Rivers. It covered 
the country between latitude 14°S and 17°S and longitude 124°30'E and 
127°30'E. The area was mapped by the Montague Sound, Drysdale, Prince 
Regent, Ashton, Charnley and Mt Elizabeth 1:250 000 map sheets. 
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Models to determine growing season characteristics have been 
Sillar (1969) comments that Townsville stylo occurs naturally 
throughout north Queens land where the average annual rainfall exceeds 
640 mm. He also adds that for south Queensland, the Lower rainfall limit 
is probably 750 mm. For the Northern Territory, Hutton (1968) put an 
average annual rainfall requirement for Townsville stylo in excess of 750 
mm. However, Gillard (1966-7) at "Lansdown" in Queensland (825 mm) and 
Fisher (1970) at Katherine, Northern Territory (925 mrn), obtained low 
production from Townsville stylo pastures during poor years. These 
results indicate that climatic requirements for plant growth need to be 
expressed in terms more specific than average annual rainfall. 
To determine the climatic requirements for persistence of Townsville 
stylo selections, officers of the C.S.I.R.O. Division of Tropical 
Pastures conducted experiments in various localities in northern 
Queensland. They found that these climatic requirements varied with soil 
type and with the actual selection tested. These findings are sununarised 
by Gillard, Edye, Ritson and Mccown in the annual reports of the Division 
from 1965 to 1970. 
CLIMATIC LIMITS 
At the time of its first discovery in Queensland, Townsville stylo 
was regarded as a leguminous weed suitable for poor soils or barren 
places. However, various sources soon indicated that stock carrying 
capacities were higher on Townsville stylo stands than on native grass 
pastures (Humphreys, 1967). This stimulated interest and investigations 
into the agronomic characteristics and value of Townsville stylo as an 
introduced pasture were initiated. The plant is now commercially 
available as the cultivars of Gordon, Lawson and Paterson. It is also 
available in the Northern Territory as the tmregistered, impure strain 
Katherine. These vary in vigour, habit and time of flowering; but are 
all described as self seeding, sUIJUiler growing annual legumes. 
The plant became known in Australia as Townsville lucerne and was 
classified botanically as Stylosanthes swidaica. In the mid 1960s the 
botanical name was changed to Stylosanthes humilis H.B.K. and, in 1969, 
the common name was altered by the Queensland Herbage Plant Advisory 
Committee to Townsville stylo. 
In Australia, Townsvilie stylo was first discovered by E.W. Bick in 
1913 in the Townsville area, Queensland. It was a l so reported growing 
in the Northern Territory as early as 1916 (Humphreys, 1967). The first 
Australian publication about the legume was in 1914 by J.C. Brunnich 
(Humphreys, 1967), who referred to it as a leguminous weed of high feed 
value and somewhat similar in appearance to lucerne. 
The accidental introduction of Townsville stylo (Stylosanthes 
humilis H.B.K.) into northern Australia occurred in the early 1900s. It 
is generally agreed that the introduction was made from Central and 
South America. 
INTRODUCTION 
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Townsville stylo has been able to establish on soils of low 
fertility (Humphreys, 1967) and to tolerate high acidity (Wind~rs, 1937). 
Humphreys (1967) comments that Townsville stylo is the least strain 
specific of all Stylosanthes species so far tested, with respect to 
rhizobial requirements. He further adds "· .. research results to date 
can hardly justify recommending inoculations in commercial practice." 
The most unfavourable soil types for Townsville stylo production are 
heavy cracking clays, saline soils and soils subject to waterlogging 
(Humph reys , 1967; Begg, 1972) . Wesley-Smith (1967) points out that 
Townsville stylo has tolerated waterlogging for a period of 2 to 4 months 
in the Marrakai area of the Northern Territory. He adds that, although 
the legume survived, it made little growth until the ground began to dry 
out. This is also borne out by Sillar (1969) who comments that Townsville 
stylo will not tolerate actual flooding. 
· Shallow or skeletal soils are likely to give low production from 
Townsville stylo and are classified by Begg (1972) as marginal. This is 
mainly due to limited soil moisture availability and it is particularly 
evident in areas of low rainfall. 
High yields from Townsville s ty l o have been achieved on the Tippera 
clay loam soils of Katherine. These have been reported on by Norman 
(1959), Fisher (1970), Fisher and Phillips (1970) and Stewart et al 
(1970). Stewart (1970) with reference to Katherine data, suggests that 
Townsville stylo yields are likely to be lower on sandier than on clay 
loam soils. However, Wright (1971) does not support thjs and states that 
best results and higher yields are obtained from sandy loam soils. It 
appears that this aspect requires further investigation. 
Experience in Queensland (Wright, 1971) and near Katherine (Stewart 
et al, 1970) shows that Townsville stylo will grow in a wide range of 
soil types. These may vary in texture from deep sands to silty clay 
loams. 
EDAPHIC REQUIREMENTS 
Stewart et al (1970) used Townsville stylo data from Katherine to 
estimate the drier climatic limit at which acceptable yields could be 
obtained. The estimate used was 750 mm average annual rainfall in at 
least four out of five years. This approximates to an agricultural 
growing period of 12 weeks in 80 per cent of years and a pasture growing 
period of 16 weeks in 80 per cent of years. Most research workers 
involved with Townsville stylo experimentation appear to be in general 
agreement with the limit set by Stewart et al (1970) as the minimum 
necessary for Townsville stylo persistence. 
developed by Christian and Stewart (1953), Slatyer (1960) and Fitzpatrick 
and Arnold (1964). They enable determinations of agricultural growing 
periods (the moisture necessary from seedbed preparation to crop 
maturity) and useful length of pasture growth (moisture available from 
regrowth commencement to induced dormancy of perennial grasses). The 
model of Fitzpatrick and Arnold (1964) was used by Begg (1972) for his 
estimation of the potential distribution of Townsville s ty Lo in tropical 
Australia. It was also used by Stewart et al (1970) with specific 
reference to the Ord-Victoria area of Western Australia and the 
Northern Territory. 
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Norman (1959), Shaw (1961) and Gillard (1966-7) emphasised the need 
for superphosphate in the successful establishment of Townsville stylo. 
Wright (1971) substantiates these findings and suggests that the most 
economical rate of superphosphate in the establishment year is 125 to 250 
kg/ha (1 to 2 cwt/acre). 
At present, the most practical method of grass control in Townsville 
stylo pastures appears to be by wet burning and/or cultivation and by 
grazing manipulation. 
Shaw (1961), Stocker and Sturtz (1966) and Graham (1972) consider 
Townsville stylo llllpalatable to stock before flowering and grazing prior 
to this period will cause little damage. They recommend that at the 
time of seeding the stocking rate should be increased to aid the control 
of native grasses and also to take advantage of early wet season growth .. 
Experiments with chemical control of grasses during Townsville stylo 
establishment have been conducted at Katherine by Wood (1970). The 
results were variable and suggested that at the rates necessary for good 
grass control, the establishment of Townsville stylo could be adversely 
affected. Chemical control studies by Fisher and Ive (1970) gave 
excellent control of grasses. However» the costs of application and 
materials wer_e not given and this method requires further investigation. 
One of the main problems involved with Townsville stylo establish- 
ment is the control of native grasses to reduce competition for light 
and moisture. Although pure stands of Townsville stylo are generally 
not required, llllless specifically for seed production, some form of 
grass control is necessary. This is the purpose of cultivation and of 
the wet burn technique. 
Late _sowings are generally supported by Norman and Fisher (1973) who 
obtained low dry matter production from Townsville stylo pastures 
established during periods of water stress. However, Fisher (1965) and 
Fisher and Phillips (1970) recorded improved establishment with sowings 
at the commencement of the wet season compared to sowings of about three 
weeks Iat er; t' Mannetje and van Bennekom (1974) showed that early 
sowings in the establishment year was necessary to obtain good yields, 
but that seed production was little effected by sowing date 
Although cultivation will improve establishment, ground access and 
the economics of the operation will determine the practicability of this 
method. An alternative system is the wet burn technique as used by 
Stocker and Sturtz (1966) in the Northern Territory. They showed that 
the technique enables Townsville stylo to be established cheaply in many 
pasture types. The results of the trials indicate that burning should be 
carried out early in the wet season and Townsville stylo sown later in 
the wet season when the rainfall is more reliable. 
Experiments·conducted from 1960 to 1963 in the Rockhampton area of 
Queensland showed that Townsville stylo establishment was improved with 
seedbed preparation (Graham, 1972). The advantage of pre-planting 
cultivation was suppression of grass regrowth and the trapping of 
moisture. This was particularly noticeable in areas receiving less than 
1 000 mm (Graham, 1972). 
ESTABLISHMENT 
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Although heavy grazing aided the control of perennial grasses, it 
did not prevent major fluctuations in the proportion of annual grass 
invaders (Norman, 1967). This is supported by Winks et al (1974) who 
further adds that the important factor determining whether annual grasses 
will invade Townsville stylo stands, seem to be the presence of ~uper- 
phosphate. However, Winks et al (1974) suggest that on observations 
made, there could be a grass-legume cyclic pattern operating which is 
It appears that the most practical method of maintaining a balanced 
Townsville stylo - grass pasture is by grazing management. This is borne 
out by Norman (1967) with his work on companion grasses for Townsville 
stylo at Katherine. He shows that heavy defoliation early in the wet 
season, rather than a lower intensity of defoliation throughout the 
growing period, is essential for the maintenance of Townsville stylo in 
mixed swards. Heavy grazing intensity early in the wet season is 
considered by Norman (1965), Humphreys (1967) and Bond et al (1972) to 
reduce vigour of perennial grasses and allow the legume to develop. It 
is also suggested by Graham (1972) that the practice could encourage the 
spread of Townsville stylo by causing the plant to branch freely and 
produce more terminals for seed production. 
Throughout the literature there is considerable reference to 
Townsville stylo stands becomi"ng grass dominated in time. The trend 
becomes evident shortly after establishment and is partially attributable 
to superphosphate application, and the improved soil nitrogen status 
(Winks et al, 1974; Humphreys, 1967). 
PASTURE MANAGEMENT 
Although the actual fertiliser requirements may vary with soil type 
and locality, its application increases production from native grasses 
as well as from Townsville stylo. The increased production enables 
higher stocking rates to be applied to the pasture. 
At Katherine~ Norman (1959) found that the application of 125 kg/ha 
(1 cwt/acre) superphosphate increased dry matter yield of Townsville 
stylo by 31 per cent, enhanced the nitrogen content of the plant, 
increased yield of the nodules threefold and extended the period of 
active nodulation. Improved Townsville stylo production with super- 
phosphate applications have also been recorded by Shaw et al (1966), 
Ricket and Humphreys (1970) and Graham and Mayer (1972) in Queensland, 
and by Norman (1959), Fisher (1969, 1970) and Fisher and Campbell (1972) 
at Katherine. Sillar (1969) suggested that a suitable fertiliser 
programme was to build up soil fertility and to then apply about 125 kg/ 
ha (1 cwt/acre) superphosphate every second year, On some soils a trace 
element superphosphate may be required (Humphreys, 1967; Sillar, 1969; 
Jones, 1970). 
Humphreys (1967) points out that although Townsville stylo has been 
traditionally regarded as a plant for poor soils, it shows positive 
growth responses to applications of superphosphate. In his review of 
Townsville stylo work conducted in Queensland, Sillar (1969) wrote - 
"Notwithstanding the capacity of Townsville lucerne to survive, 
regenerate and spread on soils of low fertility, productivity can be 
markedly increased by the use of fertiliser." 
RESPONSE TO FERTILISER 
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The degree of improvement has been shown by Wesley-Smith (1972) to 
vary considerably with locality. In his discussion Wesley-Smith (1972) 
wrote "this performance of steers on native and Townsville stylo 
pastures at Adelaide River (AR) falls well below comparable results from 
Katherine (K) . " The following data are extracted from Northern Territory 
Administration work of Woods (1970) and C.S.I.R.O. work of Arndt and 
Norman (1959), Norman and Arndt (1959), Norman (1966) and Norman and 
Phillips (1970). 
The improved animal performance, compared to native grasses or 
unfertilised Townsville stylo-native grasses pastures, is related to 
the increased nitrogen content of the pasture combination. This aspect 
has been reported on by Norman (1965), Shaw (1961, 1966), Ritson (1966), 
Humphreys (1967) and Wesley-Smith (1972). Graham (1972) supports these 
findings and comments that nutrition stress during the dry season, is 
significantly reduced with the introduction of fertilised stands of 
Townsville stylo to native grass pastures. 
Winks et al (1974) demonstrated that superphosphate applications to 
Townville stylo-native grass pastures gave higher liveweight gains than 
untreated pastures. They also showed that the legume response was 
greater than that of native grasses. The net result was an increase in 
yield as well as quality of the pasture combinations. Similar results 
are discussed by Bond et al (1972) who further claimed increases in 
carrying capacity, rate of bodyweight gain and period of bodyweight gain. 
ANIMAL RESPONSES 
Economic appraisements of Townsville sty lo establishment and some 
grazing management systems are presented by Robinson and Winks (1970) 
and Robinson (1971). 
The work of Norman and Fisher (1973) indicates that grazing should 
only be imposed during periods of active growth, so as to maintain high 
productivity from the pasture. In most cases this necessitates some 
form of fertiliser maintenance programme which is generally considered 
to be an application of 125 kg/ha (1 cwt/acre) superphosphate every 
second year. 
Sillar (1969) points out that for maximum seed yield, Townsville 
stylo pasture should not be grazed during the flowering months of March 
and April. This is supported by the findings of Lock and Humphreys (1970) 
who obtained a marked decrease in seed production with defoliations 
during flowering. 
similar to that encountered in temperate pastures. lt appears that 
further studies on this aspect will need to be conducted. 
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At "Lowville" in Queensland, Graham (1972) showed that Townsville 
stylo introduced into native grass pastures enabled stocking rates to be 
doubled without a significant cost increase in production per head. 
Bond et al (1972) showed that the key factor in obtaining maximum return 
from fertiliser pastures was the increase in carrying capacity. Similar 
results and economic appraisements of alternative cattle management 
systems are presented by Robinson and Winks (1970). 
It is generally agreed throughout the literature, that for 
Townsville stylo established into native pastures using the wet burn 
technique of Stocker and Sturtz (1966), stocking rates can be at least 
double that of the native pasture. Other experiments concerning animal 
performance on fertilised Townsville stylo have been reported by Graham 
and Stubbs (1960), Humphreys (1967), Toon (1971), Graham and Mayer (1972). 
The high stocking rates as used by Winks et al (1974) have been 
reported in many experiments with fertilised stands of Townsville stylo. 
In nearly all cases these refer to areas that have been cleared, 
cultivated and established to dense stands of Townsville stylo. In some 
situations the pastures received supplementary irrigation and have 
almost been pure stands of Townsville stylo. 
Seasonal variations in liveweight gains have been recorded by 
Sillar (1969) and Winks et al (1974). Sillar (1969) conunents that during 
good seasons in Queensland, liveweight gains in excess of 180 kg (400 lb) 
per beast could be achieved. He also adds that in drought years, annual 
liveweight gains may be 90 kg (200 lb) per beast on the same pasture. 
Winks et al (1974) substantiate this trend and further showed that live- 
weight gains varied with stocking rate. Over the three years of their 
experiment, liveweight gains averaged 170 and 77 kg per beast (375 and 
170 lb per beast) at a stocking rate of 0.41 and 0.82 beasts per hectare 
respectively (1 and 2 beasts per acre). 
At both localities the stocking rate on Townsville stylo appears to 
have been 0.4 to 1.2 ha per beast (1 to 0.3 beasts per acre). 
Wesley-Smith (1972) suggest'ed that the differences between the localities 
could be attributable to digestibility of native pastures, and to 
climatic factors. 
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Class 3 country. Unsuitable. 
Rocky hills and ranges. Cracking clay plains, saline 
muds, soils or areas subjected to prolonged flooding. 
Bare rock or shallow skeletal soils with much rock 
outcrop. 
Class 2 country. Moderately suitable. 
Undulating plains and lower slopes commonly with 
shallow or skeletal sandy soils, lateritic gravels, 
skeletal red earths, shallow podzolic soils or areas 
prone to short periods of flooding. Suitability for 
cultivation is variable, but frequently poor due to 
rock outcrop and, in some instances, potential 
erosion hazard. 
Class 1 country. Highly suitable. 
Flat or gently sloping plains and interfluves. 
Deep sandy soils, igneous red earths~ fine or 
coarse textured podzolics or levee soils. Generally 
suitable for cultivation. 
Three classes of country suitable for Townsville stylo production 
were defined. 
Definition of suitability classes 
For this survey the 750 mm average annual isohyet was taken as the 
lower limit required for persistence of Townsville stylo. 
The estimate of Stewart et al (1970) of 750 rrnn average annual rain- 
fall in at least four out of five years was considered to be a realistic 
limit for Townsville stylo persistence. This is substantiated by the 
performance of Townsville stylo already sown in the North Kimberley. 
Vigorous, old stands were encountered on Kalurnburu (1 035 mm), Carson 
River (1 188 mm), Beverley Springs {988 mm) and Mt Elizabeth (843 mm) 
stations. Although commercially sown Townsville stylo had established 
well on Mt House Station (690 mm) it has failed to persist. 
The climatic requirements for the persistence of Townsville stylo 
can be expressed'in terms of agricultural growing period, period of 
useful pasture growth and average annual rainfall. Estimates of growing 
periods were not possible in the North Kimberley on a station by station 
basis owing to the lack of suitable meteorological data. In lieu of 
this, average annual rainfall isohyets were considered. 
Ra i nfa 11 
From the literature review and from results of experiments 
conducted in the North. Kimberley by the Department of Agriculture, W.A., 
the criteria necessary for successful Townsvi lle sty lo production were 
established. 
(J 
CRITERIA USED FOR ASSESSING SUITABILITY OF 
COUNTRY FOR TOWNS VILLE STYLO 
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The sites were variable in size but usually about 100 to 150 metres 
The work at each evaluation site involved a series of precise 
observations which included the recording of the tree and pasture species 
present, and a soil description. In addition, notes were made on land- 
form, soil physical properties, vulnerability to erosion and class or 
suitability for Stylosanthes production. To complete the record a black 
and white photo was taken at each site. 
The selection of evaluation sites was based on a study of the aerial 
photography and ground inspection. To provide a useful dossier on the 
various photographic patterns, as many land system units and different 
patterns as possible were inspected. This was essential for future 
reference and later photographic interpretation of suitability for 
Stylosanthes production. 
Highly suitable. 
Moderately suitable. 
Unsuitable. 
Class 1. 
Class 2. 
Class 3. 
* Define and verify the land system. 
* Define and verify the unit of the land system. 
* Determine the suitability of the site for Stylosanthes 
production. For the purpose of this survey, areas 
suitable for Stylosanthes production were classified 
into three previously defined classes - 
During traversing field assessments and data collections were made 
at evaluation sites or "query points" on the various units of the land 
systems encountered. The purpose of the evaluation sites were to - 
Traversing was done mainly along the Derby-Kalumburu road with 
additional traverses to Carson River, Ellenbrae, Karunjie, Beverley 
Springs and Mitchell River stations and to Port Warrender. 
The survey was commenced on July 20 and concluded on September 22, 
1973. 
(a) Evaluation sites 
Land system boundaries were transferred to 1:86 150 scale aerial 
photographs of the area during February 1973. This was done using the 
photo mosaics provided by C.S.I.R.O. Division of Land Research and 
Survey, Canberra. The nine land systems used were those named and 
described by C.S.I.R.O. Land Research Series No. 4, 1960. 
For regional surveys the land system is a convenient unit for 
mapping and is defined as "an area or group of areas throughout which a 
recurring pattern of topography~ soils and vegetation can be recognised." 
Land systems are repeatable and verifiable units in the field and were 
used as a basis for this survey. They allow collation of comparable 
data and permit assessments on a logical and systematic basis within 
stations and on the survey area as a whole. 
TECHNIQUES OF THE SURVEY 
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Where field traverses indicated and photo interpretation differed, 
modifications to the C.S.I.R.O. land system boundaries were made. 
Finalised boundaries of land systems and classes of country suitable for 
Stylosanthes species were transferred to 1:86 500 scale chronoflex 
compilation sheets. These were used in the preparation of the Charnley, 
Mt Elizabeth, Prince Regent, Ashton, Montague Sound and Drysdale 
1:250 000 map sheets. These final maps show land system boundaries and 
boundaries of country highly suitable, moderately suitable, and 
unsuitable for Stylosanthes production. 
As it was obviously impossible to traverse all of the survey area, 
considerable photographic interpretation of areas suitable or not for 
Stylosanthes production, had to be made. The data collected at the 
various evaluation sites was the basis for photo interpretations of 
suitability for Stylosanthes. This phase of the survey conunenced in 
Perth in October 1973 and was completed at the end of January 1974. 
(b) Photographic interpretation 
A total of 141 evaluation sites, some with two uni ts, were made 
during the course of the survey. A field recording sheet for a typical 
evaluation site, with its relevant photograph, is shown as an example. 
in diameter. Each site was accurately located on the aerial photograph 
and then permanently marked on the photograph. 
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Generally shallow, skeletal soil with numerous small 
Suited for burning and aerial seeding of Townsviile 
Moderate, class 2. 
sandstone outcrops. 
sty lo. 
Suitability for Townsvi I le style 
Leached skeletal soil of low fertility and good internal drainage. Unsuitable 
for cultivation. Low vulnerability to erosion. 
Remarks 
Plectrachne pungens 
Sorghum stipoideum 
Eriachne obtusa 
Chrysopogon latifoiius 
Panicum australiensis 
Schizachyrium 
pachy arthron 
Eriachne sulcata 
Brachyachne convergens 
CaUitrix sp. 
Spermacoce breviflora 
Bossiaea bossiaeoides 
Grewia polygama 
Polycarpaea corymbosa 
Eucalyptus tetradonta 
E. miniata 
E. dichromophloia 
Buchanania latifolia 
Terminalia grandifolia 
Do l.i ohandrone 
heterophy ti« 
Grevi Tle a pteridifolia 
Grevillea agrifolia 
E. poluoarpa 
Callitris intratropica 
Petalostigma 
quadx-i. Locul.are 
Acacia translucens 
Brachychiton populneum 
Miscellaneous Grasses Trees 
Woodland BOTANICAL DESCRIPTION 
Flat to gentle slope LAND FORM 
Many sandstone rock floaters 
and outcrop. 
sand 
sand 
· 0-50 cm 6. 0 . greyish yellow 
50-100 cm 6.0 yellow 
Texture Remarks Depth pH Colour 
SOIL DESCRIPTION Skeletal sand 
DATE 16.9.73 
PHOTO NO. Drysdale 3/96 
UNIT 1. Gentle slopes separated by scarps. 
NORTH KIMBERLEY SURVEY 
STATION Kalumburu 
QUERY NO. 134 
LAND SYSTEM Pago 
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Land system Pago 
Unit - Gentle slope 
Class 2 (moderate) suitabi I ity for Stylosanthes production. 
Kalumburu mission Query No. 1 34 
I FIGURE 3 
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Suitable areas vary considerably in s i z e , ranging from about 0.5 sq. 
km to about 600 sq.km. The area of 600 sq.km occurs on Gibb River and 
Drysdale River stations. It occurs as a broad strip along the Derby- 
Kalumburu road and along the Drysdale River. Much of it is classified 
as highly suitable,. but the southern section receives low rainfall and 
In some cases, suitable areas occur as isolated pockets surrounded 
by bare rock, rocky ranges or steep cliffs. These rocky slopes or ranges 
are often inaccessible and unsuitable for pastoral purposes. In these 
situations the development potential of the suitable areas is greatly 
reduced owing to poor access. 
The distribution of suitable areas is closely related to the land 
systems. The most useful of these are the Kennedy, Barton, Isdell, Pago, 
Karunjie and Foster land systems. The Buldiva, Carpentaria and Napier 
land systems are virtually useless for Stylosanthes production. 
Suitable areas occur on all map sheets in a complex pattern. They 
are scattered throughout the survey area but are mainly concentrated in 
the central portion as a broad strip. This strip is oriented 
approximately in a north~south direction and is mapped by the Drysdale, 
Ashton, Mt Elizabeth and Charnley 1: 250 000 map sheets. 
A total of 11.0 per cent (9 646 sq.km) of the survey area was 
assessed as being suitable for Stylosanthes production. This is 
comprised of 3.1 per cent (2 695 sq.km) classified as highly suitable 
and 7.9 per cent (6 951 sq.km) classified as moderately suitable. 
REGIONAL DISCUSSION 
The definitions and applications of these classes are discussed in 
the sections on Criteria used for assessing suitability of country for 
Townsville stylo and Techniques of the survey. 
Highly suitable 
Moderately suitable 
Unsuitable 
Class 1. 
Class 2. 
Class 3. 
Areas suitable for Stylosanthes production were determined with 
specific reference to the annual Townsville stylo (Stylosanthes hwnilis 
H.B.K.). Three classes of suitability were defined and used: 
In all cases, reference should be made to the accompanying six 1:250 000 
map sheets. 
* 
* Regional discussion 
Individual station reports 
Appendix A. Land systems and their suitability for 
Townsville stylo production. 
* 
The results of the survey are presented under three sections of 
this report - 
SURVEY FINDINGS 
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In most cases, moderately suitable country is a gentle .to moderate 
slope, or a flat which is subject to waterlogging during the wet season. 
Rock outcrops, slope or erosion hazard sometimes makes this class of 
country poorly suited to cultivation. Townsville stylo could be 
established successfully by the wet burn and aerial seeding technique. 
Country moderately suitable for Stylosanthes production occurs on 
the Barton, Kennedy, Pago, Karunjie, Isdell, Foster and Napier land 
systems. On the Kennedy, Barton, Isdell, Foster and Napier land systems 
it is confined mainly to the skeletal red earths, lateritic podzolics 
and to some areas of igneous red earths. On the Pago and Karunjie land 
systems it is confined to shallow or skeletal sands, sands and to some 
yellow podzolic soils. 
Moderately suitable country varies from about 0.5 sq.km to 160 sq. 
km in size. The largest single area occurs on Ellenbrae Station on the 
Pago land system. It also occurs in large areas on nearly all stations 
and tends to be concentrated on the Drysdale, Ashton and Mt Elizabeth 
1:250 000 map sheets. 
Country classified as moderately suitable for Stylosanthes 
production is widely scattered throughout the survey area. It often 
occurs as isolated pockets surrounded by inaccessible sandstone hills 
and ranges. This greatly reduces its potential for development. 
Moderately suitable country 
In nearly all cases, country highly suitable for Stylosanthes 
production is flat or gently sloping. It often receives run-off from 
surrounding slopes and is generally suitable for cultivation. This 
country could be used for seed production if cleared or partially cleared 
and cultivated. 
Country highly suitable for Stylosanthes production occurs on the 
Kennedy, Barton, Pago, Isdell, Foster and Karunjie land systems. On the 
Kennedy, Barton, Isdell and Foster land systems it is confined largely 
to the igneous red earths, yellow podzolics and levee soils. On the 
Pago and Karunjie land systems it occurs on deep red or yellow sands and 
sandy levee soils. Suitable soils are deep and have good internal 
drainage. Fertility varies from low to moderately high. 
Country classified as highly suitable is widely distributed 
throughout the survey area. It often occurs as isolated pockets, but 
tends to be concentrated on the Ashton, Drysdale and Charniey 1:250 000 
map sheets. It varies considerably in size, from about 0.5 sq.km to 
about 160 sq.km. Two areas of about 160 sq.km occur along the Drysdale 
River and Carson River on Drysdale River and Carson River stations 
respectively. 
Highly suitable country 
Large, suitable areas occur on Carson River, Panter Downs, 
Drysdale, Mt Elizabeth, Kalumburu, Beverley Springs, Parapar.ap , 
Ellenbrae and Mitchell River stations. 
is marginal for Stylosanthes production. 
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A total of 22 stations were covered by the survey. Of these, 14 
were wholly and 8 were partially within the survey area. They are 
discussed in the section on Individual Station Reports with reference to 
their land system components and their suitability for Stylosanthes 
production. The actual location, size and distribution of suitable 
areas are shown on the accompanying Charnley, Mt Elizabeth, Prince 
Regent, Ashton, Montague Sound and Drysdale 1:250 000 map sheets. 
Stations 
Unsuitable country consists of nearly all of the Buldi va, 
Carpentaria and Napier land systems. It also consists of the rocky and 
hilly elements of the Kennedy, Barton, Pago, Foster and Karunjie land 
systems. Soils are skeletal with much bare rock, or saline muds of the 
Carpentaria land system and cracking clay plains of the Isdell, Barton 
and Napier land systems. 
survey area was classified 
Large areas occur on all map 
eastern and western sections 
Some 89 per cent (78 350 sq.km) of the 
as unsuitable for Stylosanthes production. 
sheets and stations, but predominate in the 
of the survey area. 
Unsuitable country 
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Some 1 200 hectares of the station have already been established to 
Townsville stylo. These are on alluvial sandy soils and igneous red 
earths near the homestead and a few kilometres north of the homestead. 
Initial establishment appeared to be patchy but the species is now 
increasing its stand density. 
Suitable country occurs on the Kennedy, Pago, Isdell and Barton 
land systems. The distribution of the areas suitable for Stylosanthes 
species are scattered throughout the station, but generally occur in 
fairly large usable areas. The most suitable single area is on the 
Kennedy land system in the south eastern section of the station, in the 
vicinity of the present homestead. 
A total of 11.1 per cent (347 sq.km) of the station is suitable for 
Stylosanthes production. This is comprised of 3.8 per cent (118 sq.km) 
classified as highly suitable and 7.3 per cent (229 sq.km) classified 
as moderately suitable. 
Suitability for Styl osanthes species 
Rainfall at the homestead has averaged 988 mm over eight years of 
records. It probably varies from about 750 mm in the south east of the 
station to 1 000 mm in the north west near the Charnley River. This 
rainfall is considered adequate for the successful establishment and 
persistence of the annual Townsville stylo (StyZosanthes humilis). 
Rainfall 
The Kennedy, (18 per cent) Barton, (4 per cent) and Isdell, (4 per 
cent) land systems occur mainly in the central and south eastern portion 
of the stations and are generally accessible. 
The Pago land system occurs in the central and south eastern 
portions and occupies some 16 per cent of the station. It is generally 
accessible but contains some inaccessible sandstone ridges. 
The Napier land system occupies about 38 per cent and occurs mainly 
in the eastern and northern section of the station. It consists of 
volcanic hills which are generally inaccessible to stock and lower 
slopes and narrow valleys which are accessible. 
About 20 per cent of the station consists of rugged, inaccessible 
sandstone hills and ranges of the Buldiva land system. These occur 
mainly in the north west and south east pocket of the station. 
Land systems 
Beverley Springs Station occurs on the Charnley 1:250 000 map 
sheet. Its northern border is the Charnley River and it has common 
boundaries in the south with Mt Hart and Mt House stations. With the 
exception of these two neighbours, Beverley Springs Station is surrounded 
by vacant land. The entire station falls within the area surveyed. 
Location 
BEVERLEY SPRINGS STATION 
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Areas suitable for Stylosanthes production generally occur in 
large, usable areas in the central and south eastern portion 
of the station. Rainfall is considered adequate for the 
persistence of Sty Loeanthee humi Us. 
Remarks 
988 mm Average annual rainfall over 8 years of records. 
Percentage of station suitable for Stylosanthes production: 
Overal I 11.1% 
High (class 1) 3. 8% 
Moderate (class 2) 7.3% 
11 on 4 land systems Evaluation sites: 
229 118 3 122 TOTAL 
117 514 Pago 
1 195 Napier 
84 100 558 Kennedy 
Karunjie 
21 13 110 I sde 11 
Foster 
Carpentaria 
630 Bu Id i va 
7 5 115 Barton 
Moderate (sq.km) High (sq.km) 
Sui tab i I i ty for Sty I osanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 123 
3 122 sq. km Area within Survey Entire station 
Beverley Springs Station 
INDIVIDUAL STATION REPORT 
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Some 1 200 hectares of the station has already been cleared, or 
partially cleared and successfully established to Townsville stylo. 
This is concentrated on the sandy loam soils along the Carson River. 
A total of 22.7 per cent (737 sq.km) of the station is suitable for 
Stylosanthes production. This consists of 8.8 per cent (286 sq.km) 
classified as highly suitable and 13.9 per cent (451 sq.km) classified 
as moderately suitable. Its distribution is mainly as large, usable 
areas on the Barton and Pago land systems. The largest single area 
occurs on the Barton land system along the Carson River near the 
homestead. 
Suitability for Stylosanthes species 
Rainfall at the homestead has averaged 1 188 mm over two years of 
records. Rainfall probably varies from about 950 mm in the south of the 
station, to about 1 200 nnn in the north. The total rainfall and length 
of growing season is considered adequate for the successful establish- 
ment and persistence of Townsville stylo (Stylosanthes hwnilis). 
Rainfall 
The Barton land system occupies 36 per cent of the station and 
consists of gently undulating plains, commonly with deep soils derived 
from volcanic rock. It is the most useful pastoral country on the 
station. 
The Napier land system occurs mainly in the western and northern 
sections and occupies about 19 per cent of the station. It consists 
of poorly accessible volcanic hills and accessible narrow valleys and 
lower slopes. 
The Pago land system also occupies about 21 per cent of the station 
and occurs mainly in the eastern section. It consists of accessible 
sand-covered undulating plains and some inaccessible sandstone ridges. 
The Buldiva land system comprises about 21 per cent of the station. 
It is scattered throughout the station and consists mainly of rugged, 
inaccessible sandstone ranges. 
Land sys terns 
The entire station is within the area surveyed and occurs on the 
Charnley 1: 250 000 map sheet. It has connnon boundaries with Kalumburu 
Native Mission and Theda Station in the west and in its southern, 
eastern and northern sections is surrounded by vacant land. The station 
is now allocated as an aboriginal reserve. 
Location 
CARSON RIVER STATION 
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Remarks Areas suitable for Stylosanthes production occur in large, usable 
areas scattered throughout the station, but are mainly in the 
south western section. Large areas of Townsville stylo have 
already been successfully established along the Carson River. 
1 188 mm Average annual rainfal I over 2 years of records. 
Percentage of station suitable for Stylosanthes production: 
Overal I 22.7 'I, 
High (class 1) 8.8 'I, 
Mode rate ( c I ass 2) 13.9 'I, 
6 on 1 land systen. Evaluation sites: 
451 286 3 23.9 TOTAL 
138 65 675 Pago 
8 605 Napier 
Kennedy 
1 11 Karunjie 
lsdel I 
8.7 Foster 
Carpentaria 
4 679 Buldiva 
300 221 1 182 Barton 
Moderate (sq. km) High (sq.km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq,km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 38 Including 
3 239 sqvkm Area within Survey Entire station 
Carson River Station 
INDIVIDUAL STATION REPORT 
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Sui tab le country occurs on the Foster, Pago, Barton and Kennedy 
land systems. The distribution of coun~ry suitable is scattered 
A total of 16.5 per cent (395 sq.km) of the station is suitable for 
Stylosanthes production; This is comprised of 5.8 per cent (138 sq.km) 
classified as highly suitable and 10. 7 per cent (257 sq .km) classified 
as moderately suitable. 
No official rainfall records for the station were available from 
the Bureau of Meteorology. The average annual rainfall at the homestead 
is estimated at 940 mm. It probably varies from about 850 mm in the 
south-east corner to about 1 000 IlDTI in the extreme north-west of the 
station. This rainfall is considered adequate for the successful 
establishment and persistence of the annual Townsville stylo 
(StyZosanthes humiZis). 
Suitability for Stylosanthes species 
Rainfall 
The Barton and Kennedy land systems occupy about 8 per cent and 3 
per cent of the station respectively. They both consist of gently 
undulating plains, commonly with deep soils derived from volcanic rock. 
They are both highly suited for pastoral purposes. The Barton land 
system occurs as small pockets scattered throughout the station, 
whereas the Kennedy land system occurs only in the south-eastern pocket. 
The Buldiva land system occupies about 10 per cent and occurs 
scattered throughout the station. It consists of inaccessible sandstone 
hills and ranges and is unsuitable for pastoral purposes. 
The Pago land system occupies about 19 per cent of the north- 
western and south-western corners of the station. It contains some 
inaccessible sandstone ranges and accessible and, often extensive, sand- 
covered plains. 
The Napier land system occupies about 29 per cent of the station 
and occurs mainly in the eastern section. It consists of poorly 
accessible volcanic hills and accessible narrow valleys and lower slopes. 
the station 
lateri tic- 
It is formed 
to stock. 
The Foster land system occupies about 31 per cent of 
and occurs mainly in the western section. It consists of 
capped mesas and undulating uplands separated by scarps. 
from volcanic rock and the system is generally accessible 
Land systems 
Doongan Station is located on the Ashton 1:250 000 map sheet. It 
has conunon boundaries with Mitchell River and Paraparap stations in the 
west, Drysdale River Station in the south and Theda Station in the 
rtorth. It adjoins vacant land in the east and the entire station is 
within the area surveyed. 
Location 
DOONGAN STATION 
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Some 2 800 hectares of the station has already been sown to 
Townsville stylo. This is mainly on the Foster land system near the 
new homestead. An aerial seeding technique was used and the initial 
establishment appeared to be patchy. The stand will require further 
fertiliser applications over the next two to four years before 
acceptable production is likely to be achieved. 
throughout the station, but generally occur as fairly large usable 
areas. The most suitable area, although narrow in places, is on the 
Foster and Kennedy land systems between the old and new homesteads. 
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467 24-4 
Remarks Areas suitable for Stylosanthes production occur in fairly large, 
usable areas scattered throughout the station. Rainfall is 
considered adequate for the successful establishment and 
persistence of StyZosanthes humiZis. 
850-1000 mm estimated at Average annual rainfal I 
Percentage of station suitable for Stylosanthes production: 
Overa 11 16.5 % 
High (class 1 ) 5.8 % 
Moderate ( c I ass 2) 10.7 % 
13 on 4 land systems Evaluation sites: 
257 138 2 389 TOTAL 
122 26 456 Pago 
4 692 Napier 
19 21 83 Kennedy 
Karunjie 
I sdel I 
68 70 743 Foster 
Carpentaria 
227 Buldiva 
44 21 188 Barton 
Moderate (sq.km) High <sq. km) 
Suitability for Stylosanthes spp TOTAL AREA 
(sq. km) 
LANO 
SYSTEMS 
sq.km stock routes and reserves. including 259 
2 389 sq. km Area within Survey Entire station 
Doongan Station 
INDIVIDUAL STATION REPORT 
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A total of 34 per cent (998 sq.km) of the station is suitable for 
Stylosanthes production. This consists of 13.2 per cent (389 sq.km) 
classified as highly suitable and 20.8 per cent (609 sq.km) classified 
as moderately suitable. 
The average annual rainfall at the homestead is estimated at about 
760 mm. It probably varies from about 750 mm along the eastern 
boundary, to about 950 mm in the north-west of the station. The rainfall 
is considered adequate for the successful establishment and persistence 
of Townsville stylo (Stylosanthes humilis). 
Suitability for Stylosanthes species 
Rai nfa 11 
, The remainder of the station, about 1 per cent, consists of the 
Barton land system. This occurs mainly in the northern section and 
consists of accessible, gently undulating plains. It is of high 
pastoral value. 
The Karunjie land system occupies about 4 per cent and occurs in 
the eastern extreme of the station. It consists of inaccessible scarps, 
poorly accessible uplands and accessible lower slopes on shale. It is 
generally of low pastoral value. 
The Foster land system occupies about 9 per cent of the station and 
occurs largely in the northern section. It consists of lateritic-capped 
mesas and undulating uplands. The system is generally accessible to 
stock, but of low to moderate pastoral value. 
The Buldiva land system occupies about 19 per cent of the station, 
mainly in its eastern section. It consists of rugged, inaccessible 
sandstone hills and ranges which are unsuitable for pastoral purposes. 
The Kennedy land system occupies about 24 per cent of the station 
in the central portion along the Drysdale River. It consists of gently 
undulating plains with deep soil derived from volcanic rock. It is 
accessible and suitable for pastoral purposes. 
The Pago land system occupies about 43 per cent of the station. It 
occurs throughout the station in large areas, but is mainly in the 
northern section. It consists of extensive and accessible sand-covered 
plains, with some inaccessible sandstone ridges. 
Land sys terns 
Drysdale River Station occurs on the Ashton and Mt Elizabeth 
1:250 000 map sheets. It has common boundaries with Mt Elizabeth, Gibb 
River, Ellenbrae, Doongan and Paraparap stations .. The Drysdale River 
flows north easterly through the station and cuts it almost in half. 
The entire station is within the area surveyed. 
Location 
DRYSDALE RIVER STATION 
43 
In areas where complete clearing has been carried out sucker 
regrowth is presenting a large problem. These ar~as will require 
frequent slashings or cultivation if the suckers are to be controlled 
and the area maintained as suitable for seed production. 
About 800 hectares of the station has been partially cleared, 
cultivated and sown to Stylosanthes hwni Lie . This is mainly in the 
vicinity of the homestead. Initial establishment appeared patchy but 
the species should increase its density within about two years. 
Much of the col..llltry classified as highly suitable occurs in very 
large areas on the Kennedy, Karunjie and Pago land systems. The largest 
of these is on the Kennedy land system in the vicinity of the homestead 
and along the Drysdale River. Other large areas suitable for 
Stylosanthes production occur scattered throughout the station, 
particularly in its southern half. They occur on the Pago, Kennedy, 
Karunjie, Foster and Barton land systems. 
44 
Remarks Areas suitable for Stylosanthes production occur as very large 
areas scattered throughout the station. The largest of these 
is along the Drysdale River on the Kennedy land system. 
Rainfall is considered adequate for the persistence of 
StyZosanthes humiZis. 
750-950 mm Average annual rainfal I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa 11 34.0 % 
High (class 1 ) 13.2 % 
Moderate (class 2) 20.8 'I, 
11 on 3 land systems Evaluation sites: 
609 389 2 935 TOTAL 
307 119 1 265 Pago 
Napier 
221 221 699 Kennedy 
31 31 108 Karunj i e 
I sde 11 
45 2 275 Foster 
Ca rpentar i a 
2 563 Buldlva 
3 16 25 Barton 
Moderate (sq. km) High (sq.km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
220 sq.km stock routes and reserves. including 
2 935 sq.km Area within Survey Entire station 
Drysdale River Station 
INDIVIDUAL STATION REPORT 
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No areas of the station have been sown to Townsville stylo. 
Sui table areas occur as smal 1, isolated pockets scattered throughout 
the station. These occur on the Karunjie, Pago and Buldiva land systems. 
In most cases, suitable areas are surrounded by rugged, inaccessible 
sandstone ranges of the Buldiva land system. This greatly restricts 
access to the suitable areas and hence their potential for development. 
About 5 per cent (108 sq.km) of the station within survey has been 
classified as moderately suitable for Stylosanthes production. There are 
no areas which have been classified as highly suitable. 
Suitability for Stylosanthes species 
It is estimated that the rainfall could vary from about 750 mm 
along the western boundary, to about 850 nnn in the north-east of the 
station. The rainfall should be adequate for the establishment of 
Towns ville sty lo but coul.d be marginal for its persistence. 
Rainfall data for Durack River Station was not available from the 
Bureau of Meteorology. 
Rai nfa 11 
The remaining 10 per cent of the station within survey consists of 
the Pago land system. This occurs as large sandplain islands on the 
Buldiva land system. It contains some inaccessible sandstone scarps 
and accessible, extensive, sand-covered plains. However, it is often 
surrounded by the Buldiva land system and hence its value for pastoral 
purposes is extremely limited. 
The Karunjie land system occupies about 20 per cent of the station, 
mainly in its central and northern sections. It consists of inaccessible 
scarps, poorly accessible uplands and accessible lower slopes on shale. 
It is of low to moderate pastoral value. 
The Buldiva land system occupies about 70 per cent of the station 
within survey. It occupies almost the entire western section and 
consists of rugged, inaccessible sandstone hills and ranges. It is 
unsuitable for pastoral purposes. 
Land sys terns 
About 57 per cent of Durack River Station is within the survey 
area. This portion is located on the Mt Elizabeth and Ashton 1:250 000 
map sheets. The station has common boundaries with Home Valley, 
Ellenbrae and Pentecost Downs stations. It adjoins vacant land in the 
extreme south. 
Location 
DURACK RIVER STATION 
46 
Remarks Areas suitable for Stylosanthes production occur as small, 
isolated pockets scattered throughout the station. These are 
often surrounded by Lnacces si.bl e sandstone ranges and have 
little potential for development. 
750-850 mm Average annua I ra In fa I I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa 11 5.0 % W.S.A. 
High (class 1) % W.S.A. 
Moderate (class 2) 5.0 % W.S.A. 
5 on 2 land systems Evaluation sites: 
108 2 155 TOTAL 
30 208 Pago 
Napier 
Kennedy 
66 432 Karunj ie 
I sde 11 
Foster 
Carpentaria 
Buldiva 
12 1 515 Barton 
Moderate (sq. km) HI gh (sq. km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
C sq. km) 
LAND 
SYSTEMS 
103 sq.km stock routes and reserves. inc I ud Ing 
2 155 sq ikrn Area within Survey 57% of station 
Durack River Station 
INDIVIDUAL STATION REPORT 
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A few small areas, scattered throughout the station, have already 
been sown to Townsville stylo. Establishment has generally been poor 
and extremely patchy. It appears that further applications of 
fertiliser on these areas are required. The poor establishment could 
also be attributable to the low moisture availability of the sandy soils. 
Suitable country occurs on the Karunjie and Pago land systems 
generally as large and usable areas. These are mainly in the southern 
and central portions of the station, and occur as extensive sandplains 
with deep fine sand. This sandy soil has a poor soil-moisture relation- 
ship and moisture stress could occur during poor years or very early 
into the dry season. 
A total of 26.9 per cent (885 sq.km) of the station is suitable for 
Stylosanthes production. This consists of 5.9 per. cent (193 sq.km) 
· classified as highly suitable and 21.0 per cent (692 sq.km) classified 
as moderately suitable. 
Suitability for Stylosanthes species 
The rainfall is estimated to vary from about 750 nnn along the 
southern boundary, to about 900 nnn in the northern extreme of the 
station. Rainfall is considered adequate for the persistence of 
Townsville stylo in the northern section, but could be marginal in the 
southern section of the station. 
Rainfall records for Ellenbrae Station were not available from the 
Bureau of Meteorology~ 
Rai nfa 11 
About 25 per cent of the station consists of the Karunjie land 
system. This contains inaccessible scarps, poorly accessible uplands 
and accessible lower slopes and plains on shale. The system occurs as 
large areas in the eastern, western and northern sections of the station. 
The Pago land system occupies about 33 per cent of the s t ati on . It 
occurs as a very large area in the central section and as small areas 
scattered throughout the station. It·contains some inaccessible 
sandstone scarps with accessible and extensive sand-covered plains. 
The Buldiva land system occupies about 42 per cent of the station. 
It occurs as large areas in the southern and northern sections and 
consists of inaccessible sandstone hills and ranges. It is unsuitable 
for pastoral purposes. 
Land sys terns 
Ellenbrae Station occurs on the Ashton 1: 250 000 map sheet. It has 
conunon boundaries with Durack River, Pentecost Downs, Gibb River, 
Drysdale River and Doongan stations. It adjoins vacant land in the 
north and east. The entire station is within the survey area. 
Location 
ELLENBRAE STATION 
48 
Remarks Areas suitable for Stylosanthes production generally occur as 
large and usable areas scattered throughout the station. 
Rainfall in the southern section of the station is considered 
marginal for Sty Loeanthee humi Lie , 
750-900 nun Average annual rainfal I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa 11 26.9 % 
High (class 1 ) 5.9 % 
Moderate ( c I ass 2) 21.0 % 
Evaluation sites: 8 on 1 land system 
692 193 3 282 TOTAL 
368 72 1 080 Pago 
Napier 
Kennedy 
324 121 830 Karunj i e 
I sdel I 
Foster 
Ca rpen+er i a 
1 l 372 Buldiva 
Barton 
Moderate (sq. km) High (sq.km) 
Sui tab I I ity for Sty I osan+hes spp TOTAL AREA 
(sqvkm) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 169 including 
3 282sq. km Area within Survey Entire station 
Ellenbrae Station 
INDIVIDUAL STATION REPORT 
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Country suitable for Stylosanthes production occurs as fairly 
large, usable areas scattered throughout the station. They are 
generally larger in the western and northern sections of the station. 
They occur on the Kennedy, Karunjie, Pago, Barton and Napier land 
systems. The most suitable area occurs on the Kennedy land system in 
the extreme north-western corner of the station. 
A total of 18.8 per cent (766 sq.km) of the station contains country 
suitable for Stylosanthes production. This consists of 4.4 per cent 
(179 sq.km) classified as highly suitable and 14.4 per cent (587 sq.km) 
classified as moderately suitable. 
Suitability for Stylosanthes species 
Over 47 years of records the annual rainfall at the homestead has 
averaged 756 nun. It probably varies from about 700 nun along its southern 
boundary, to about 760 nun in the north-west corner of the station. 
Rainfall is considered to be adequate for the persistence of Townsville 
stylo (StyZosanthes humiZis) in the northern, central and south western 
parts of the station but marginal elsewhere. 
Rainfall 
The Napier land sysLem occupies about 3 per cent of the station and 
occurs mainly in its extreme south-west corner. It consists of poorly 
accessible basaltic hills and accessible narrow valleys and lower slopes. 
The Kennedy land system occupies about 11 per cent of the station 
in its western and northern sections. It consists of accessible, gentle 
slopes, with deep soils developed from volcanic rocks. 
The Karunjie land system occupies about 12 per cent of the station. 
It occurs as long, narrow strips in the central, eastern and northern 
sections of the station. This consists of inaccessible scarps, poorly 
accessible uplands and accessible gentle lower slopes on shale. 
The Pago land system occupies about 27 per cent of the station in 
its central and eastern sections. It consists of some inaccessible 
sandstone ranges, with accessible and extensive sand-covered plains. 
About 40 per cent of the station consists of the Buldiva land 
system. It occurs as large areas in the western, southern and central 
sections of the station. It consists of inaccessible sandstone hills 
and ranges, which are unsuitable for pastoral purposes. 
Land systems 
Gibb River Station is located on the·Mt Elizabeth, Ashton and 
Charnley 1:250 000 map sheets. It has conunon boundaries with Pentecost 
Downs, Ellenbrae, Drysdale River, Mt Elizabeth, Mt Barnett and Marion 
Downs stations. It adjoins vacant land on its south-eastern and western 
extremes. The entire station is within the area surveyed. 
Location 
GIBB RIVER STATION 
50 
Attempts have been made to establish Townsville stylo on some small 
areas but, mainly due to competition from native grasses, the species 
has failed to persist. Grazing pressure manipulation necessary for grass 
control has not been practised. 
51 
Remarks Areas suitable for Stylosanthes production occur as usable areas 
scattered throughout the station. Rainfall in the northern and 
western sections of the station is adequate for Stylosanthes 
persistence but elsewhere is marginal for the currently 
available strains. 
756 mm Average annual raintal I over 47 years 
Percentage of station suitable for Stylosanthes production: 
Overa 11 18.8 % 
High (class 1 ) 4.4 % 
Moderate (class 2) 14.4 % 
23 on 5 land systems Evaluation sites: 
587 179 4 083 TOTAL 
178 29 1 097 Pago 
10 150 Napier 
186 96 460 Kennedy 
86 24 473 Karunjie 
I sde 11 
Foster 
Carpentaria 
1 1 621 Buldiva 
126 30 282 Barton 
Moderate (sq.km) High (sq.km) 
Suitabl I ity for Sty losanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 276 including 
4 083 sq i km Area within Survey Entire station 
Gibb River Station 
INDIVIDUAL STATION REPORT 
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Some experimental plots have been sown to Townsville stylo, but 
these failed to persist. This is likely to be due to unreliable 
rainfall, poor moisture holding capacity and low fertility of the sandy 
soils. 
Country suitable for Stylosanthes production occurs in isolated 
pockets in the western and southeTil sections of the station. It occurs 
on Pago and Karunjie land systems, but these are surrounded by the 
inaccessible Buldiva land system. This greatly restricts access and 
hence potential for development of these areas. 
A total of 3.3 per cent (32 sq.km) of the station within survey 
contains country suitable for Stylosanthes production. This consists 
of 0.9 per cent (9 sq.km) classified as highly suitable and 2.4 per cent 
(23 sq.km) classified as moderately suitable. 
Suitabi l icy for Styl osanthes species 
The rainfall is estimated to vary from about 800 mm in the south- 
west, to about 900 mm in the extreme north of the station. This should 
be adequate for the establishment of Townsville stylo. 
Rainfall data for Home Valley Station was not available from the 
Bureau of Meteorology. 
Rainfall 
The Pago land system occupies about 5 per cent of the station in 
its western and southeTil sections. It consists of accessible and 
extensive sand-covered plains, with some inaccessible sandstone ridges. 
The Karunjie land system occupies about 5 per cent of the station 
in its extreme south-west. It consists of inaccessible scarps, poorly 
accessible uplands and accessible lower slopes or plains on shale. 
About 90 per cent of the station within survey consists of the 
Buldiva land system. This consists of inaccessible sandstone hills and 
ranges and is unsuitable for pastoral purposes. 
Land systems 
The 39 per c;:ent of Home Valley Station within the survey area is 
located on the Ashton 1:250 000 map sheet. The station has common 
boundaries in the south with Durack River Station. It adjoins vacant 
land in the west and a reserve in the north. 
Location 
HOME VALLEY STATION 
53 
Remarks Areas suitable for Stylosanthes production occur as isolated 
pockets in the west and east of the station. These are 
sur rounded by the inaccessible Buldi va land systems. 
800-900 nun Average annual rainfal I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa 11 3. 3 % W.S.A. 
High (class 1) 0.9 % W.S.A. 
Moderate (class 2) 2.4 % W.S.A. 
Evaluation sites: Nil 
23 9 971 TOTAL 
12 9 52 Pago 
Napier 
Kennedy 
11 50 Karunj i e 
I sde 11 
Foster 
Ca rpentar i a 
869 Bui diva 
Barton 
Moderate (sq.km) High (sq.km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock.routes and reserves. 15 including 
971 sq .km Area wtth in Survey 39% of station 
Home Valley Station 
INDIVIDUAL STATION REPORT 
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About 19.3 per cent (313 sq.km) of the station is suitable for 
Stylosanthes production. This consists of 7.9 per cent (129 sq.km) 
Over 60 years of records the rainfall at Kalumburu Mission has 
averaged 1 035 nun. Rainfall probably varies from about 1 000 nun in the 
southern extreme of the station to about 1 200 mm in the extreme north. 
The station receives reliable monsoonal rainfall which is adequate for 
the successful establishment and persistence of the annual Townsville 
stylo (StyZosanthes hwniZis). 
Suitability for Stylosanthes species 
Rainfall 
The Carpentaria land system occupies only 1 per cent of the station, 
is restricted to the coastline, and consists mainly of saline mud. The 
system is boggy or flooded during the wet season or during high tides and 
is of little use for pastoral purposes. 
The Foster land system occurs in small pockets scattered throughout 
the southern section and occupies about 3 per cent of the station. It 
is formed from volcanic rock and consists of laterite-capped mesas and 
undulating uplands separated by scarps and is partially accessible to 
stock. 
The Barton land system consists of accessible gently undulating 
plains and occupies about 12 per cent of the station. It occurs 
scattered througnout the station but is mainly concentrated along the 
Drysdale River, Parndia Creek and near the mission itself. 
The Pago land system occupies about 34 per cent o f the station. It 
consists of inaccessible sandstone ridges and large, accessible sand- 
covered undulating plains. This system occurs scattered throughout the 
station but is most common in the northern section. 
The Napier land system occurs mainly in the southern section and 
occupies some 20 per cent of the station. It consists mainly of 
volcanic hills which are poorly accessible to stock with some accessible 
narrow valleys and lower slopes. 
The rugged, inaccessible Buldiva land system occupies about 30 per 
cent of the station and is unsuitable for pastoral purposes. It occurs 
in the south west, central and northern sections of the station. 
Land sys terns 
Kalumburu is located south east of Napier Broome Bay and occurs on 
the Drysdale and part of the Londonderry 1:250 000 map sheets. It has 
conunon boundaries to the south and east with Carson River Station and 
adjoins vacant land in the west. About 99 per cent of the station is 
actually within the survey area, but the station is treated here as a 
whole. 
Location 
KALUMBURU NATIVE MISSION (Reserve 21675) 
55 
About 2 800 hectares of the station has been successfully 
established to Townsville stylo. Of this, about 2 400 hectares has 
been cleared and ploughed and about 400 hectares aerial seeded. A 
small area of the Barton land system in the vicinity of the mission, is 
an old alluvial deposit well suited for agricultural development. Some 
of it has already been cleared and established under Stylosanthes 
hurrrilis for a number of years. The area has supported high stocking 
rates and a considerable amount of seed has been harvested from' the 
Townsville stylo pasture. 
Areas suitable for Stylosanthes production occur primarily on the 
Pago and Barton land systems. They are scattered throughout the station 
but are mostly as large, usable areas in the northern portion and along 
the Drysdale River. 
classified as highly suitable and 11. 4 per cent (184 sq .km) classified 
as moderately suitable. 
56 
Areas suitable for Townsville stylo generally occur in large, 
usable areas mainly in the no rthe rn section of the station and 
along the Drysdale River. Near the mission Townsville stylo 
has been successfully established and has persisted over a 
number of years. 
Remarks 
1 035 mm Average annual rainfal I over 60 years of records 
Percentage of station suitable for Stylosanthes production: 
Overa 11 19 .3 % 
High (class 1 ) 7.9 % 
Moderate (class 2) 11.4 % 
12 on 2 land systems Evaluation sites: 
184 129 1 623 TOTAL 
128 84 544 Pago 
2 331 Napier 
Kennedy 
Karunjie 
I sde 11 
2 54 Foster 
14 Carpentaria 
486 Buldiva 
52 45 194 Barton 
Moderate (sq. km) H I gh (sq. km) 
Sui tab I I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
1 623 sq. km 99% of station Area within Survey 
Kalumburu Native Mission (Reserve 21675) 
INDIVIDUAL STATION REPORT 
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46724-5 
Suitable areas occur on the Karungie, Pago and Barton land systems. 
These areas are scattered throughout the station but are mainly concen- 
trated on the Karungie land system as a large and usable area in the 
central section of the station. However, the establishment of the 
currently available strains of Townsville stylo are not recommended as 
annual rainfall and length of growing season are inadequate. 
About 8.8 per cent (200 sq.km) of the station within survey is 
mapped as having areas suitable for Sty los anthes production. This 
consists of 2.0 per cent (45 sq.km) classified as being highly suitable 
and 6.8 per cent (155 sq.km) classified as moderately suitable. 
Suitability for Stylosanthes species 
The average annual rainfall of the station is estimated from the 
station plan to be about 680 mm. It probably varies from 650 mm or less 
in the south-east of the station, to about 700 mm in the north-west. 
The rainfall is considered to be inadequate for the persistence of the 
annual Stylosanthes humilis. 
Rai nfa 11 
The Napier land system occupies about 4 per cent and occurs mainly 
in the western section of the station. It consists largely of poorly 
accessible basaltic hills and accessible moderate slopes. 
The Pago land system occupies about 21 per cent of the station and 
occurs mainly in the central portion. It consists of inaccessible sand- 
stone ridges and large, accessible sand-covered sand plains. It is 
suitable for pastoral purposes. 
The Karunjie land system occupies about 25 per .cen t of the station 
in the eastern, central and north-western sections. It consists of 
inaccessible scarps and dissected uplands with extensive and accessible 
gentle slopes on shale. It is of low pastoral value. 
The Buldiva land system occupies about 48 per cent of the station 
within survey. It occurs as large areas in the eastern, central and 
northern sections on the station. It is unsuitable for pastoral purposes 
and consists of rugged, inaccessible sandstone hills and ranges. 
Land sys terns 
Marion Downs Station occurs on the Mt Elizabeth and Lansdowne 
1:250 000 map sheets, It has common boundaries with Mt Barnett in the 
west and with Gibb River Station in the north. Part of the northern and 
eastern boundaries of the station adjoin vacant land. The southern 
portion of the station was not covered or mapped by this survey. About 
89 per cent of Marion Downs Station is within the survey area. 
Location 
MARION DOWNS STATION 
58 
Establishment of Townsville style is not reconunended owing to 
the low rainfall. Areas otherwise suitable are scattered 
throughout the station, generally as small, isolated patches. 
Remarks 
650-700 mm Average annual rainfal I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa I I 8. 8 % W. s. A. 
High (class 1) 2.0 % W.S.A. 
Moderate (class 2) 6.8 % W.S.A. 
Evaluation sites: Nil 
155 45 2 266 TOTAL 
74 7 477 Pago 
85 Napier 
8 25 Kennedy 
61 35 576 Karunj i e 
I sdel I 
Foster 
Ca rpentar I a 
1 080 Buldiva 
12 3 23 Barton 
Moderate (sq.km) High (sq.km) 
Sultabi lity for Stylosanthes spp TOTAL AREA 
(sq rkm) 
LAND 
SYSTEMS 
61 sq.km stock routes and reserves. including 
2 266 sq.km Area within Survey .89% of station 
Marion Downs Station 
INDIVIDUAL STATION REPORT 
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The stations rainfall is estimated to vary from about 1 000 mm in 
Rainfall records for Mitchell River homestead were not available 
from the Bureau of Meteorology. At the AMAX Camp on Mitchell Plateau, 
the annual rainfall has averaged 1 487 mm over four years of records. 
Rainfall 
About 1 per cent of the station consists of the Kennedy land system. 
This consists of accessible, gently undulating plains with deep clay 
loam soils developed from volcanic rock. 
The Napier land system occupies about 12 per cent of the station. 
It occurs as extensive areas in the southern and northern sections of 
the station, often associated with the Foster land system. It cons i s ts 
of poorly accessible basaltic hills and accessible narrow valleys and 
lower slopes. 
The Pago land system occupies about 14 per cent and occurs mainly in 
the eastern section of the station. It contains accessible sand-covered 
plains, with some inaccessible sandstone ridges and is of low to moderate 
pas tor al value. 
The Barton land system occupies about 18 per cent and occurs as 
large areas scattered throughout the station. It consists of accessible, 
gently undulating plains, with deep soil developed from volcanic rock. 
It constitutes the best grazing country on the station. 
About 24 per cent of the station consists of the Buldiva land 
system. This occurs as very large areas in the south-eastern and 
northern sections of the station. It consists of inaccessible sand- 
stone hills and ranges unsuitable for pastoral purposes. 
The Foster land system in the north of the station is known as 
Mitchell Plateau. Its lateritic cap has a high content of bauxite .and 
the deposits are currently being investigated by AMAX mining. The 
Plateau is in close proximity to Admiralty Gulf, the site of the 
proposed harbour at Port Warrender. 
About 31 per cent of the station consists of the Foster land system, 
which occurs mainly in the central and northern sections. It is formed 
from volcanic rock and consists of lateritic-capped mesas and undulating 
uplands separated by scarps. It is partially accessible to stock. 
Land systems 
Mitchell River Station occurs on the Drysdale, Ashton, Prince Regent 
and Montague Sound 1:250 000 map sheets. Its eastern boundary is the 
King Edward River and the station has common boundaries with Paraparap, 
Doongan and Theda stations. It adjoins vacant land on its western and 
northern boundaries. The entire station is within the area surveyed. 
Location 
MITCHELL RIVER STATION 
60 
About 800 hectares of the station has already been sown to 
Townsville stylo. This is in the vicinity of the homestead and the 
Mitchell River. Initial establishment is patchy, but the species should 
greatly increase its stand density within two or three years. 
Nearly all areas classified as highly suitable occur on the Barton 
land system. The most useful of these are along the Lawley River in 
the centre of the station. There is also a useful area of the Barton 
land system near the southern boundary of the station. 
Most of the Foster land system is classified as moderately suitable 
for Stylosanthes production. The areas are generally on the undulating 
uplands and have skeletal laterite or lateritic podzolic soils. They 
requtre high applications of superphosphate to build up soil fertility. 
Country suitable for Stylosanthes production occurs as large, 
usable areas scattered throughout the station. These occur on the 
Barton, Pago, Foster, Kennedy and Napier land systems. The largest area 
occurs on the Pago land system in the western section of the station. 
This area is generally flat, contains a shallow sand over sandstone and 
is classified as moderately suitable. In many cases suitable areas are 
surrounded by poorly accessible or inaccessible hills or ranges, which 
restricts access and potential for development of these areas. 
A total of 17.5 per cent (593 sq.km) of the station is suitable for 
Stylosanthes production. This consists of 3.2 per cent (108 sq.km) 
classified as highly suitable and 14.3 per cent (485 sq.km) classified 
as moderately suitable. 
Suitability for Stylosanthes species 
the south-east, to about 1 500 mm in the north-west corner. This is 
adequate for the successful establishment and persistence of the annual 
Townsville stylo (Stylosanthes hwnilis). 
61 
Remarks Areas suitable for Stylosanthes production occur as Lange , usable 
areas scattered throughout the station. Rainfal 1 is adequate for 
the successful establishment and persistence of Stylosrmthes 
hwniZis. 
1000-1500 nun Average annua I rain fa 11 estimated at 
Percentage of station suitable for Stylosanthes production: 
Overa 11 17. 5 % 
High Cc I ass 1 ) 3. 2 % 
Moderate (class 2) 14.3 % 
10 on 3 land systems Evaluation s1tes: 
485 108 3 389 TOTAL, 
130 1 482 Pago 
8 2 405 Napier 
11 18 Kennedy 
Karunjie 
I sde 11 
146 10 1 039 Foster 
1 Carpentaria 
2 823 Buldiva 
188 95 621 Barton 
Moderate (sq. km) High (sq.km) 
Suitabi I ity for Stylosanthes spp 
TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
169 sq.km stock routes and reserves. Including 
3 389 sq •. km Entire station Area wfthin Survey 
Mitchell River Station 
INDIVIDUAL STATION REPORT 
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No areas of the station have been sown to Townsville stylo 
(StyZosanthes humiZis). 
The suitable areas on the Pago and Karunjie land systems generally 
occur as small and isolated pockets scattered throughout the station. 
Their small size and distance from each other restricts their. potential 
for development. 
Suitable country occurs on the Kennedy, Karunjie and Pago land 
systems. The largest of these areas is on the Kennedy land system in the 
western and central sections of the station. This area is accessible and 
occurs as a long but narrow strip surrounded by the Buldiva land system. 
A total of 15.9 per cent (200 sq.km) of the station contains 
country suitable for Stylosanthes production. This is comprised of 4il 
per cent (51 sq.km) classified as highly suitable and 11.8 per cent (149 
sq.km) classified as moderately suitable. 
Sui tabi li ty for Styl osanthes species 
The annual rainfall at the homestead has averaged 880 mm over 20 
years of records. It probably varies from this Leve L, down to about 
650 mm in the extreme south-eastern corner of the station. The rainfall 
received in the western half of the station should be adequate for the 
persistence of the annual Townsville stylo (StyZosanthes humiZis). 
Rainfall 
About 6 per cent of the station consists of the Napier land system. 
It occurs as small areas in the north-western and south-eastern sections 
of the station. It consists of poorly accessible basaltic hills and 
accessible narrow valleys and lower slopes. 
The Pago Land system occupies about 10 per cent and occurs 
scattered throughout the station. It consists of accessible sand- 
covered plains, with some inaccessible sandstone ridges. 
The Kennedy land system occupies about 23 per cent of the station. 
It occurs as a wide strip in the central and as a large area in the 
western sections of the station. It consists df inaccessible scarps, 
poorly accessible uplands and accessible lower slopes or p~ains on shale. 
1:Jle Buldiva land system occupies about 48 per cent of the station. 
It occurs as large areas in the southern, western and north-eastern 
sections of the station. It consists of inaccessible sandstone hills 
and ranges which are unsuitable for pastoral purposes. 
Land sys terns 
Mt Barnett Station is located on the Mt Elizabeth and Charnley 
1:250 000 map sheets. It has common boundaries with Gibb River and 
Marion Downs stations. It adjoins vacant land in the west. The entire 
station is within the area surveyed. 
Location 
MT BARNETT STATION 
63 
The most suitable area for Stylosanthes production occurs on the 
Kennedy land system in the central sections of the station. 
Other areas are generally small and isolated. Rainfall of the 
western half of the station should be adequate for the 
persistence of Stylosanthes humilis. 
.Remarks 
880 mm Average annual rainfal I over 20 years 
Percentage of station suitable for Stylosanthes production: 
Overal I 15.9 % 
High <class 1 ) 4.1 % 
Moderate ( c I ass 2) 11.8 % 
3 on 2 land systems Evaluation sites: 
149 51 1 256 TOTAL 
22 4 130 Pago 
70 Napier 
102 41 289 Kennedy 
24 6 168 Karunj ie 
I sde 11 
Foster 
Carpen+er I a 
Buldiva 
1 599 Barton 
Moderate (sq. km) High (sq.km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
1 256 sq.km Area within Survey Entire station 
Mt Barnett Station 
INDIVIDUAL STATION REPORT 
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Orily small, isolated patches on the station have been established 
Most of the country suitable for Stylosanthes production .on the 
Pago and Kennedy land systems occur in small; but usable pockets. 
However, these are often surrounded by the inaccessible Buldiva land 
systems and development of these areas could prove difficult. 
Areas suitable for Stylosanthes occur on the Pago, Barton and 
Kennedy land systems. The most suitable areas occur on the Barton land 
system. The largest of these. is along the Hann River in the vicinity of 
the old homestead. The Barton land system between the old and new home- 
steads also contains large, usable areas which are well suited for 
Stylosanthes production. 
of the station is classified 
This consists of 9.0 per cent 
and 15.2 per cent (221 sq.km) 
A total of 24.2 per cent (351 sq.km) 
as suitable for Stylosanthes production. 
(130 sq.km) classified as highly suitable 
classified as moderately suitable. 
Suitability for Stylosanthes species 
Over a period of 13 years of records the annual rainfall at the old 
homestead has averaged 843 nun. It probably varies from about 750 nun in 
the south east extreme of the station to about 900 nun in the extreme 
north. The rainfall has generally been reliable and is considered 
adequate for the successful establishment and persistence of 
Stylosanthes humi.l.ie , 
Rainfall 
The Barton (9 per cent) and Kennedy (2 per cent) land systems of 
gently undulating country with deep soils derived from volcanic rock. 
The Barton land system occurs mainly in the western and south western 
section of the station. The Kennedy land system only occurs as a small 
area on the eastern boundary of the station. 
About 34 per cent of the station consists of the Pago land system. 
It contains some inaccessible sandstone ridges and large, accessible ·· 
undulating sand-covered plains. It occurs mainly in the north eastern, 
cent ra.l and south western s ec t i ons of the station. 
The Buldiva land system occupies about SS per cent of the station 
and consists of rugged, inaccessible sandstone ranges. It occupies 
almost the entire central portion of the station and is unsuitable for 
pastoral purposes. 
Land systems 
Mt Elizabeth station is located on the Mt Elizabeth 1: 250 000 map 
sheet. It has common boundaries to the north with Drysdale St at i on, 
with Gibb River Station to the east and south and adjoins vacant land in 
the west. The entire station is within the area surveyed. 
Location 
MT ELIZABETH STATION 
65 
to Townsville stylo. They are mainly in the vicinity of the old home- 
stead but the responses obtained are encouraging. 
66 
Remarks The most suitable areas for Townsville stylo production occur on 
the Barton land system. There are large areas along the Hann 
River and between the old and new homesteads. Suitable areas 
on the Pago land system occur scattered throughout the station 
and are often surrounded by poorly accessible sandstone ranges. 
843 mm Average annual rainfal I over 13 years 
Moderate Cc I ass 2) 15. 2 % 
24.2 % 
9.0 % 
Overa 11 
High (class 1) 
Percentage of station suitable for Stylosanthes production: 
8 on 2 land systems Evaluation sites: 
221 130 1 449 TOTAL 
160 48 492 Pago 
Napier 
2 18 22 Kennedy 
Karunj i e 
I sde 11 
Carperrtar i a 
2 800 Buldiva 
57 64 135 Barton 
Moderate (sq. km) High (sq.km) 
Sultabi I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
L1\ND 
SYS•EMS 
sq.km stock routes and reserves. including 
1 449 sq. km Area within Survey Entire station 
Mt Elizabeth Station 
INDIVIDUAL STATION REPORT 
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A total of 0.2 per cent (3 sq.km) of the area within survey is 
suitable for Stylosanthes production. This occurs only on the Isdell 
land system, in the extreme eastern section of the area within survey. 
The area is so small that its development is not worthwhile. Some areas 
of the station outside the survey area (on the Pigeon land system south 
of the homestead) have been sown to Townsville stylo with reasonable 
success. 
Suitability for Stylosanthes species 
The annual rainfall at the homestead has averaged 828 mm over 11 
years of records. Rainfall over the whole station varies from about 700 
mm in the south~eastern corner to about 850 mm in the north-western 
corner. Rainfall within the area surveyed is adequate for the establish- 
ment and persistence of Townsville stylo (Stylosanthes humi l.iev . 
Rai nfa 11 
The Isdell land system occupies about O. 5 per cent of the area 
within survey and occurs in the extreme eastern section. It consists of 
black, cracking clay plains and accessible, gently undulating plains 
derived from volcanic rock. 
The Barton and Kennedy land systems both occupy about 1 per cent of 
the area within survey. They consist of accessible, gently undulating 
plains with deep soils derived from volcanic rocks. The Kennedy land 
system occurs in the eastern section and the Barton land system in the 
northern section of the area within survey. 
The Napier land system occupies about 40 per cent of the area within 
survey and occurs in the eastern and northern sections. It consists of 
poorly accessible basaltic hills and accessible narrow valleys and lower 
slopes. 
About 57 per cent of the area within survey consists of the Buldiva 
land system. This occurs as a wide strip running in a north-west 
direction through the central section of the area within survey. It 
consists of inaccessible sandstone hills and ranges, which are 
unsuitable for pastoral purposes. 
The western part of the station contains land systems derived from 
granite or metamorphosed granite rocks. These land systems are described 
in the C .S. I.R .O. report of 1964 on the West Kimberley area of W.A. They 
are not discussed in this report. 
Land systems 
About 38 per cent of Mt Hart Station is within the area surveyed. 
This portion is mapped by the Charnley 1: 250 000 map sheet. It has 
common boundaries with Mt House, Beverley Springs and Tarraj i River 
stations. Part of the northern boundary of the station adjoins vacant 
land. 
Location 
MT HART STATION 
68 
Remarks The parts of the station covered by the survey contain no usable 
areas which are suitable for Stylosanthes production. 
828 mm Average annual rainfal I over 11 years of records 
Percentage of station suitable for Sty I osanthes production: 
Overa 11 0.2 % W.S.A. 
High (class 1 ) 0.1 % W.S.A. 
Moderate ( c I ass 2) 0.1 % W.S.A. 
1 on 1 land system Evaluation sites: 
2 1 1 398 TOTAL 
1 Pago 
563 Napier 
19 Kennedy 
Karunj i e 
2 1 5 lsdel I 
Foster 
Carpentaria 
791 Buldiva 
19 Barton 
Moderate (sq. km) High (sq.km) 
Sui tab I I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 16 including 
1 398 sq.km Area within Survey 38% of station 
Mt Hart Station 
INDIVIDUAL STATION REPORT 
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Suitable country occurs on the Isdell, Kennedy and Pago land 
systems. It occurs mainly in the centre of the area as fairly large and 
usable sections. The most suitable country occurs on the Isdell land 
system on the levees and levee back slopes of the Isdell River. The 
soils of this area are deep, fine sands or sandy loams and are well 
suited for Stylosanthes production. The area of high suitability 
A total of 9.8 per cent (137 sq.km) of the part of the station 
falling within the survey area is suitable for Stylosanthes production. 
This is comprised of 4.4 per cent (61 sq.km) classified as highly 
suitable and 5.4 per cent (76 sq.km) classified as moderately suitable. 
Suitability for Stylosanthes species 
The annual rainfall at the homestead has averaged 687 mm over 49 
years of records. Over the whole station it probably varies from about 
650 nun in the south-east to 800 nun in the north-west. The northern 
section of the station is considered to receive adequate rainfall for 
the persistence of Townsville stylo (Stylosa:nthes hwnilis). 
Rai nfa 11 
The Pago land system occurs in the northern section and occupies 
about 4 per cent of the area within survey. It consists of accessible 
sand-covered plains with some inaccessible sandstone ridges. 
The Kennedy land system occupies about 18 per cent of the area 
within survey, mainly in its western and northern sections. It consists 
of accessible, gently undulating, plains with deep soils derived from 
volcanic rocks. 
The Isdell land system occurs in the central section and occupies 
about 24 per cent of the area within survey. It consists of accessible 
gentle slopes and black, cracking clay, plains. The clay plains are 
boggy and poorly accessible to stock during the wet season. 
The Buldiva land system occupies about 24 per cent of the area 
within survey and occurs in the extreme eastern, northern and western 
sections. It cons is t s of inaccessible sandstone hills and ranges which 
are unsuitable for pastoral purposes. 
The Napier land system occupies about 30 per cent of the area within 
survey. It occurs as large sections in the eastern and northern parts of 
the area within survey. It consists of poorly accessible basaltic hills 
and accessible narrow valleys and lower slopes. 
Land system 
About 38 per cent of Mt House Station is within the area surveyed. 
This portion is located on the Charnley 1:250 000 map sheet. The section 
within survey has common boundaries with Marion Downs, Beverley Springs 
and Mt Hart stations. Part of its northern boundary adjoins vacant land. 
Location 
MT HOUSE STATION 
70 
About 360 hectares, west of the homestead and not mapped by the 
survey, was sown to Townsville stylo in late 1969. Seasonal conditions 
irt 1969-70 were poor (about 370 nun rainfall) and establishment was poor. 
The species has not persisted. Average rainfall is about 700 mm which 
is marginal for Townsville stylo persistence. 
extends into the Kennedy land system north of the Isdell River. The 
remaining country suitable for Stylosanthes production occurs as 
isolated and variable sized pockets, scattered throughout the s-tation .. 
71 
Remarks The most suitable areas for Stylosanthes production occur in the 
vicinity of the Isdell River. Other areas occur in isolated 
pockets as fairly large and usable areas scattered throughout 
the station. Rainfall in the north western section of the 
station is considered adequate for the persistence of 
Stylosanthes hwnilis but elsewhere is insufficient. 
687 mm Average annua I rain fa I I over 49 years 
Moderate (class 2) 5.4 % W.S.A. 
9.8 % W.S.A. 
4.4 % W.S.A. 
Overa 11 
High (class 1) 
Percentage of station suitable for Stylosanthes production: 
Evaluation sites: 2 on 1 land system 
76 61 1 396 TOTAL 
4 48 Pago 
1 419 Napier 
21 23 253 Kennedy 
Karunj i e 
49 38 336 I sde 11 
Foster 
Ca rpentar I a 
1 340 Buldiva 
Barton 
Moderate C sq. km) High (sq.km) 
Sultabi lity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km st-0ck. routes and reserves. including 
1 396 sq •. km Area within Survey 38% of station 
Mt House Station 
I ND I VI DUAL STAT I ON REPORT 
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Suitable country occurs on the Barton and Kennedy land systems, 
mainly in the western section of the station. It occurs as very large 
areas which are suitable for subdivision and intensive development. The 
most suitable of these is along the Sale and Berckelman Rivers. Soils 
of these areas are expected to be deep clay loams and the rainfall is 
adequate for Townsville stylo persistence. 
A total of 14.4 per cent (253 sq.km) of the station is suitable for 
Stylosanthes production. This is comprised of 6.6 per cent (116 sq.km) 
classified as highly suitable and 7.8 per cent (137 sq.km) classified 
as moderately suitable. 
Suitability for Stylosanthes species 
The average annual rainfall of the station is 1 478 mm on three 
years of records. It probably varies from about 1 200 mm along the 
southern boundary, to about 1 500 mm at the northern boundary of the 
station. This is adequate for the successful establishment and 
persistence of Townsville stylo (Stylosanthes hwnilis). 
Rainfall 
About 5 per cent of the station consists of the Kennedy land system. 
This occl.ll's in the southern extreme of the station. It consists of 
accessible, gently undulating plains with deep soils derived from volcanic 
rocks. 
The Napier land system occupies about 25 per cent of the station in 
its southern and eastern sections. It consists of poorly accessible 
basal tic hills and accessible narrow valleys and lower slopes. 
The Barton land system occupies about 28 per cent of the station. 
It occurs along the eastern boundary and in the western and northern 
sections of the station. It consists of accessible, gently undulating 
plains with deep soils and is of moderate to high pastoral value. 
The Buldiva land system occupies about 42 per cent and occurs in the 
central and north-western corner of the station. It consists of inaccess 
ible sandstone hills and ranges which are unsuitable for pastoral purposes. 
Land systems 
The station has recently been transferred to the Australian 
Government as a pastoral lease. 
I 
Panter D'owns Station is located west of Walcott Inlet on the 
Charnley and Prince Regent 1:250 000 map sheets. Its eastern boundary is 
the Calder River. Th~ station is surrounded by vacant land in the west, 
south and east and adjoins a reserve in the north. Its nearest neighbour 
is Beverley Springs Station to its south-east. The entire station is 
.within the area surveyed. 
Location 
PANTER DOWNS STATION 
73 
467 24-6 
It is not known if any areas of the station have already been sown 
to Townsville stylo. 
74 
Remarks Areas suitable for Stylosanthes production occur mainly in the 
western section of the station as very large areas suitable 
for development. Rainfall is adequate for the persistence of 
Stylosanthes humilis. 
1 478 mm Average annual rainfal I over 3 years 
Percentage of station suitable for Sty I osanthes production: 
Overa 11 14.4 % 
High (class 1) 6.6 % 
Moderate ( c I ass 2) 7.8 % 
Evaluation sites: Nil 
137 116 1 757 TOTAL 
Pago 
435 Napier 
14 94 Kennedy 
Karunj i e 
9 I sde 11 
Foster 
Carpentarla 
1 733 Bu Id iva 
122 116 486 Barton 
Moderate (sq,km) High (sq. km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 13 including 
1 757 sq vkm Area within Survey Entire station 
Panter Downs Station 
INDIVIDUAL STATION REPORT 
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A total of 15: .  6 per cent (634 sq. km) of the station is suitable for 
The rainfall is estimated to vary from about 900 mm in the south- 
east corner, to about 1 100 mm in the north of the station. This is - 
adequate for the persistence of the annual Townsville stylo 
(Stylosanthes hwnilis). 
Suitability for Stylosanthes species 
The station has been unoccupied and no rainfall records were 
available from the Bureau of Meteorology. 
Rai nfa 11 
About 2 per c~nt of the station consists of the Barton land system. 
It occurs as a single area in the northern extreme and consists of 
accessible, gently tllldulating plains with deep soils. 
The Foster land system occupies about 6 per cent of the station. 
It occurs in the north-eastern corner of the station as a large area. 
It is formed from volcanic rocks and consists of lateritic-capped mesas 
and undulating uplands separated by scarps. It is partly accessible to 
stock. 
The Kennedy land system occupies about 7 per cent of the station 
and occurs in the south-western section as a large area. It consists 
of accessible, gently undulating plains with deep soils derived from 
vo 1 cani c rock. 
The Napier land system occupies about 19 per cent of the station. 
It occurs as a very large area in the north-west corner and as small 
areas scattered throughout the station. It consists of poorly 
accessible basal tic hills and accessible narrow valleys and lower 
slopes. 
The Pago land system occupies about 21 per cent of the st at i on , 
It occurs as large areas throughout the station but is mainly in its 
eastern section. It consists of accessible sand-covered plains with 
some i:naccessible sandstone ridges. 
The Buldiva land system occupies about 45 per cent of the station. 
It occurs as very large areas throughout the station, but is mainly in 
its central and southern sections. It consists of inaccessible sand-- 
stone hills and ranges which are unsuitable for pastoral purposes. 
Land sys terns 
Paraparap Station occurs on the Prince Regent, Ashton, Mt Elizabeth 
and Charnley 1:250 000 map sheets. It has common boundaries with 
Mitchell River, Doongan and Drysdale River stations. It adjoins vacant 
land to the south and west. The entire station is within the survey 
area. At present, the station is lllloccupied. 
Location 
PARAPARAP STATION 
76 
No areas of the station have been sown to Townsville stylo. 
Suitable country occurs on the Kennedy, Pago, Foster and Barton 
land systems. It is scattered throughout the station but occurs as very 
large and usable areas. Some of the most suitable country is on the 
Kennedy land system in the southern section of the station along the 
Drysdale River. A very large area, classified as moderately suitable, 
occurs in the northern section of the station on the Pago and Foster 
land systems. In some cases suitable country is surrounded by the 
inaccessible Buldiva land system or poorly accessible Napier land system. 
This greatly restricts the potential of these areas for development. 
Stylosanthes production. This is comprised of 5.4 per cent (218 sq.km) 
classified as highly suitable and 10.2 per cent (416 sq.km) classified 
as moderately suitable. 
77 
Remarks Areas suitable for Stylosanthes production occur as large and 
usable areas in the southern and north-eastern sections of the 
station. The rainfall is adequate for the persistence of 
Stylosanthes hwnilis. 
9 00-1100 mm Average annua I rain fa I I estimated at 
Moderate (class 2) 10.2 % 
15.6 % 
5.4 % 
Overa 11 
High (class 1) 
Percentage of station suitable for Stylosanthes production: 
Evaluation sites: Nil 
416 218 4 065 TOTAL 
255 31 869 Pago 
14 4 773 Napier 
41 126 278 Kennedy 
Karunj i e 
I sde 11 
69 30 237 Foster 
Carpentarla 
Buldiva 
Barton 
TOTAL AREA Su i tab I I i ty for Stylosanthes spp 
(sq.km) High (sq.km) Moderate c sq. km) 
89 27 31 
1 819 6 
LAND 
SYSTEMS 
sq.km stock routes and reserves. 17 including 
4 065 sq.km Area within Survey Entire station 
Paraparap Station 
INDIVIDUAL STATION REPORT 
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The most suitable area occurs in the north-east of the station, on 
the Karunjie land system near the Durack River. However, soils of the 
area are probably deep sands of ,._low fertility and poor soi 1-moisture 
capacity. This area is marginal for Stylosanthes production, 
Suitable country occurs on the Karunjie, Pago and Barton land 
systems. These occur mainly in the eastern and north-eastern sections 
of the station. The areas south-west of the homestead are considered to 
receive too low a rainfall for the persistence of Towns ville stylo. 
A total of 9. 9 per cent ( 298 sq .km) of the station has been 
classified as moderately suitable for Stylosanthes production. There 
are no areas on the station which have been classified as highly 
suitable. 
Suitability for Stylosanthes species 
Annual rainfall at the homestead has averaged 764 mm over 22 years 
of records. It probably varies from about 700 IIDil in the south-western 
corner, to about 800 mm in the extreme north-eastern corner of the 
station. This rainfall is considered marginal for the persistence of 
Townsville stylo (Stytosanthes humitis). 
Rainfall 
About 2 per cent of the station consists of the Barton land system. 
It occurs in two small areas south-west of the homestead, in the 
vicinity of the Durack River. It .consists of accessible, gently 
undulating plains with deep soils derived from volcanic rock. 
The Pago land system occupies about 28 per cent of the station. 
It occurs as a very large area in the central section and as small areas 
scattered throughout the station. It consists of accessible sand- 
covered plains with some inaccessible sandstone ridges. 
The Buldiva land system occupies about 29 per cent and occurs as 
large areas scattered throughout the station. It consists of inaccess- 
ible sandstone h'ills and ranges which are unsuitable for pastoral 
purposes. 
The Karunjie land system occupies about 42 per cent and occurs as 
very large areas throughout the station. It consists of inaccessible 
scarps, poorly accessible uplands and accessible lower slopes or plains 
on shale. 
Land systems 
Pentecost Downs Station occurs on the Mt Elizabeth and Ashton 
1:250 000 map sheets. It has common boundaries with Gibb River, 
Ellenbrae and Durack River stations. It adjoins vacant land in the 
south. The entire station is within the area surveyed. It was 
previously known as Karunjie Station. 
Location 
PENTECOST DOWNS STATION 
79 
Some 200 hectares of the station has already been sown to Townsville 
stylo. Production from this has been poor and can be attributed to low 
soil fertility, limiting rainfall and a low soil-moisture availability. 
particularly when considering the low rainfall. 
80 
Remarks Areas suitable for Stylosanthes production occur mainly in the 
north-eastern section of the station, on the Karunjie land 
system. Rainfall is marginal for Stylosanthes hwrrilis. 
Average annua I rain fa 11 over 22 years 764 mm 
Percentage of station suitable for Stylosanthes production: 
Overa I I 9 . 9 % 
High (class 1) - % 
Moderate (class 2) 9.9 % 
10 on 2 land systems Evaluation sites: 
298 3 017 TOTAL 
45 844 Pago 
Napier 
Kennedy 
227 1 258 Karunj i e 
I sdel I 
Foster 
Carpentarla 
2 862 Bu Id Iva 
24 53 Barton 
Moderate C sq. km) High (sq.km) 
Suitabl I ity for s+v tcsen+bes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 259 
3 017 sq. km Area within Survey Entire station 
Pentecost Downs Station 
INDIVIDUAL STATION REPORT 
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Sui table country occurs on the Pago, Barton and Napier land systems. 
These are generally as large and usable areas, but scattered throughout 
Suitability for Stylosanthes species 
A total of 14, 9 per cent (516 sq .km) of the station ·is suitable for 
Stylosanthes production. This is comprised of 4.3 per cent (147 sq.km) 
classified as highly suitable and 10.6 (369 sq.km) classified as 
moderately suitable. 
Annual rainfall at the old homestead has averaged 1 017 nun over 
five years of records. It probably varies from 800 mm in the south, to 
about 1 050 mm in the north of the station. This rainfall is adequate 
for the persistence of Townsville stylo (Stulosanthes humilis). 
Rai nfa 11 
About 2 per cent of the station consists of the Foster land 
system. This occurs as small areas scattered throughout the station. 
It is derived from volcanic rocks and consists of lateritic-capped mesas 
and undulating uplands separated by scarps. It is poorly accessible to 
stock. 
The Barton land system occupies about 11 per cent of the station. 
It occurs as a long, narrow strip running east-west through the central 
section of the station. It consists of accessible, gently undulating 
plains with deep soils developed from volcanic rocks. 
About 20 per cent of the station consists of the Napier land 
system, which occurs as a very large area in the central section of the 
station. It consists of poorly accessible basaltic hills and accessible 
narrow vaileys and lower slopes. 
About 33 per cent of the station consists of the Pago land system. 
This occurs as large areas in the southern, western and north-western 
sections of the station. It consists of accessible sand-covered plains 
with some inaccessible sandstone ridges. 
The Buldiva land system occup.-ies about 34 per cent of the station. 
It occurs as very large areas in the eastern and northern sections .and 
as small scattered areas in the western section of the station. It 
consists of inaccessible sandstone hills and ranges which are unsuitable 
for pastoral purposes. 
Land systems 
Theda Station occurs on the Drysdale and Ashton 1:250 000 map 
sheets. It has common boundaries with Carson River, Doongan and 
Mitchell River stations. It adjoins vacant land west and north. Its 
western and northern boundary is the King Edward River and part of its 
eastern boundary is the Carson River. The entire station is within the 
area surveyed. 
Location 
THEDA STATION 
82 
A small area of the station has already been sown to Townsville 
stylo. Growth of the species is encouraging, but the stand appears to 
be becoming dominated by weeds and grasses. 
the station. They are concentrated mainly in the western, northern and 
south-eastern sections of the station. The most suitable area is along 
the Ngoollalah Creek and Morgan River, south-west of the new homestead .. 
Some suitable areas are isolated by poorly accessible or inaccessible 
ranges and their value for development is limited. 
83 
Remarks Country suitable for Stylosanthes production occurs as large and 
usable areas, scattered throughout the station. Rainfall is 
adequate for the persistence of Stylosant,hes humi Us. 
1 017 mm Average annual rainfal I over 5 years 
Percentage of station suitable for Stylosanthes production: 
Overa 11 14.9 % 
High (class 1 ) 4.3 % 
Moderate (class 2) 10.6 % 
7 on 2 land systems Evaluation sites: 
369 147 3 452 TOTAL 
281 79 1 124 Pago 
3 7 677 Napier 
2 14 Kennedy 
Karunjie 
I sde 11 
85 Foster 
Carpentar i a 
1 173 Buldiva 
83 61 379 Barton 
Moderate (sq.km) High (sq.km) 
Suitability for Stylosanthes spp TOTAL AREA 
C sq. km) 
LAND 
SYSTEMS 
418 sq.km stock routes and reserves. including 
3 452 sq.km Entire station Area within Survey 
Theda Station 
INDIVIDUAL STATION REPORT 
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Individual Report Sheets Only 
MISCELLANEOUS BLOCKS 
85 
Rainfall is consLuered too low for persistence of the currently 
available strains of Stylosanthes humilis. 
Remarks 
623 mm Average annual rainfal I over 12 years 
Percentage of station suitable for Stylosanthes production: 
Overa 11 40.0 % W.S.A. 
High (class 1 ) 13.3 % W.S.A. 
Moderate (class 2) 26.7 % W.S.A. 
Evaluation sites: Nil 
4 2 15 TOTAL 
Pago 
6 Napier 
4 2 9 Kennedy 
Karunj i e 
I sde 11 
Foster 
Ca rpentar i a 
Buldiva 
Barton 
Moderate C sq. km) H i gh (sq. km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
C sq. km) 
LAND 
SYSTEMS 
sq. km -stock routes and reserves. 
15 sq.km 1% of station Area within Survey 
including 
Glenroy Station 
INDIVIDUAL STATION REPORT 
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Remarks No suitable areas for Stylosanthes production within survey area. 
Rainfall is too low for StyZosanthes humilis. 
619 mm Average annual rainfal I over 21 years 
Percentage of station suitable for Stylosanthes production: 
Over9I I 3.6 % W.S.A. 
High (class 1) Nil% W.S.A. 
Moderate (class 2) 3.6 % W.S.A. 
Evaluation sites: Nil 
7 191 TOTAL 
Pago 
6 Napier 
Kennedy 
7 17 Karunj i e 
I sde 11 
Foster 
Carpentarla 
168 Buldiva 
Barton 
Moderate (sq. km) High (sq. km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
191 sq ikm Area within Survey 6% of s t a t i on 
Tableland Station Mt Elizabeth 1:250 000 map sheet. ~~~ ~ ~ 
INDIVIDUAL STATION REPORT 
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Remarks No suitable areas for Stylosanthes production on the section of 
the station falling within survey area. 
750 mm Average annual rainfal I estimated at 
Percentage of station suitable for Stylosanthes production: 
Overal I Nil % W.S.A. 
High (class 1) Nil % W.S.A. 
Moderate (class 2) Nil% W.S.A. 
Evaluation sites: Nil 
TOTAL 386 
Pago 
198 Napier 
Kennedy 
Karunj i e 
I sdel I 
Foster 
4 Ca rpenta r i a 
184 Buldiva 
Barton 
Moderate (sq, km) High (sq.km) 
Suitability for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
386 sq. km 15% of station Area within Survey 
Tarraji River Station Charnley 1:250 000 map sheet ~~~~~~~~~~~~~ 
INDIVIDUAL STATION REPORT 
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Remarks Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
mm Average ann~al ralnfal I 
· Percentage of area suitable for Stylosanthes production: 
Overal I 11.5 % 
High (class 1 ) 2.1 % 
Moderate (class 2) 9.4 % 
Evaluation sites: Nil 
504 112 5 365 TOTAL 
378 106 1 402 Pago 
82 Napier 
1 1 Kennedy 
122 4 342 Karunjie 
I sde 11 
Foster 
Carpentarla 
3 524 Buldiva 
4 1 14 Barton 
Moderate (sq.km) High (sq. km) 
Suitabi I ity for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
5 365 sq. km Area within Survey 
Vacant land - Ashton 1:250 000 map sheet 
INDIVIDUAL STATION REPORT 
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46724-7 
Remarks Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
Average annual rainfal I mm 
Percentage of area suitable for Stylosanthes production: 
Overa I I 2. 0 % 
High (class 1) 0.4 % 
Moderate (class 2) 1.6 % 
1 on 1 land system Evaluation sites; 
117 27 7 092 TOTAL 
54 276 Pago 
4 286 Nap.ier 
36 18 247 Kennedy 
Karunj i e 
lsdel I 
Foster 
244 Carpentaria 
4 5 967 Buldiva 
19 9 72 Barton 
Moderate (sq. km) High (sq.km) 
Suitability for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
7 092 sq. km Are~ within Survey 
Vacant land - Charnley 1:250 000 map sheet 
INDIVIDUAL STATION REPORT 
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Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
Remarks 
Average annual rainfal I mm 
Percentage of area suitable for Sty losanthes production: 
Ove ra I I 7 . 1 % 
High (class 1) 1.8 % 
Moderate (class 2) 5.3 % 
Evaluation sites: Nil 
Area within Surve:x: 8 272 sq .km 
including sq.km stock routes and reserves. 
LAND TOTAL AREA Su i tab I I i ty for Stylosanthes spp 
SYSTEMS (sq, km) High (sq.km) Moderate (sq. km) 
Barton 253 11 91 
Bui diva 4 588 3 
Ca rpentar I a 41 
Foster 356 34 4 
lsde 11 
Karunj i e 320 26 58 
Kennedy 12 
Napier 294 3 
Pago 2 408 79 281 
TOTAL 8 272 150 440 
Vacant land - Drysdale 1:250 000 map sheet 
I ND I VI DUAL STAT I ON REPORT 
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Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
Remarks 
mm Average annual rainfal I 
Moqerate (class 2) 2.4 % 
3.5 % 
1.1 % 
Overa 11 
High (class 1, 
Percentage of area suitable for Stylosanthes production: 
Evaluation sites: Nil 
88 38 3 574 TOTAL 
37 24 180 Pi:!gO 
26 397 Napier 
6 10 38 Kennedy 
Karunjie 
I sde 11 
11 156 Foster 
99 Ca rpentar i a 
4 2 692 Bu Id Iva 
4 4 12 Barton 
Moderate (sq.km) High (sq,km) 
Suitability for Stylosanthes spp TOTAL AREA 
(sq.km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
3 574 sq· km Area wtthin Survey 
Vacant land - Montague Sound 1:250 000 map sheet 
INDIVIDUAL STATION REPORT 
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Remarks Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
- mm Average annual rainfall 
0.4% 
2 .9% 
High (class 1) 
Moderate (class 2) 
Percentage of area suitable for Stylosanthes production: 
Overal I 3.3% 
1 on 1 land system Evaluation sites: 
142 18 4 785 TOTAL 
24 6 458 Pago 
Napier 
2 Kennedy 
100 4 1 040 Karunj i e 
I sde 11 
Foster 
Ca rpentar i a 
10 3 256 Buldiva 
8 8 29 Barton 
Mode rate (sq. km) High (sq,km) 
Suitability for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
4 785 sq. kin Area within Survey 
j 
Vacant land - Mt Elizabeth 1:250 000 map sheet 
INDIVIDUAL STATION REPORT 
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Includes all vacant crown land, stock routes and reserves 
outside station boundaries. 
Remarks 
Average annual ralnfal I mm 
Percentage of area suitable for Stylosanthes production: 
Overa I I 2. 1 % 
High (class 1) 0.3 % 
Moderate (class 2) 1:8 % 
Evaluation sites: Nil 
201 30 11 077 TOTAL 
121 14 368 Pago 
35 1 958 Napier 
Kennedy 
Karunjle 
16 16 90 I sde 11 
6 44 Foster 
_. 400 Carpentarla 
13 8 183 Bu Id Iva 
10 34 Barton 
Moderate (sq. km) High ( sq.km) 
Sultabl llty for Stylosanthes spp TOTAL AREA 
(sq. km) 
LAND 
SYSTEMS 
sq.km stock routes and reserves. including 
11 077 sq. km Area wfthin Survey 
Vacant land - Prince Regent 1:250 000 map sheet 
INDIVIDUAL STATION REPORT 
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.... Speck, N.H. et al (1960). The Lands and Pastoral Resources of the 
North Kimberley Area, W.A. C.S.I.R.O. Land Research Series No. 4 
1 
This appendix should be read in conjunction with the accompanying 
1:250 000 map sheets. 
In this Appendix the land systems and their uni ts are described 
with reference to their soils, upper and ground vegetation, and their 
suitability or otherwise for Stylosanthes production. They are general 
descriptions pertaining to the land systems as found throughout the 
survey area. The preparation of this appendix was based on data 
collected during the field survey. 
Due acknowledgment is made to C.S.I.R.O. and the authors of the 
report for the use of the block diagram and parts of the descriptive 
tables. 
Suitability for Stylosanthes production. * 
and * Pastures, have been deleted and substituted by the section 
Vegetation * 
Distribution of units, were taken directly from the C.S.I.R.O. 
The sections on - 
and * 
Report. 
Soils * 
Relative areas * 
Topography * 
Block diagram * 
Geology and geomorphology * 
Drainage * 
Location and general description * 
The·individual land systems described in this appendix were 
obtained from the C.S.I.R.O, Report on the North Kimberley1• In the 
land system descriptive tables the sections on 
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The major soils of the gentle slopes are reddish brown or red 
igneous earths. They are generally deep, have a clay loam texture and 
are of moderate fertility. These soils are suitable for ~ultivation and 
have a fairly low inherent vulnerability to erosion. They have good 
internal drainage but tend to fol1Il a thin surface seal when bared. This 
The gentle slopes form the largest unit of the Barton land system. 
They typically occur as extensive interfluves and may be flat or, more 
conunonly, very gently sloping. 
a) Unit 1 - Gentle slopes 
The most extensive and best developed areas of the Barton land 
system occur near the lower reaches of the Drysdale River on Carson 
River Station. The system is also well represented in large areas on 
Mitchell River, Doongan, Theda, Panter Downs, Mt Elizabeth and Gibb River 
stations. The system consists of gently undulating volcanic country with 
widely spaced low hills. Areas suitable for Stylosanthes production are 
found on the gentle slopes, flats, and stream line levees. (units 1, 4 
and 5). 
Distribution of unite Unit 1 is the major unit in which unit 2 occurs as widely spaced low hllrs; units 3, 4, and 5 occur as linear bands a.long drainage-ways a.nd stream-lines; unit 
4 occurs only in the central and northern part of the a.rea 
(1) (2) (3) (4) (5) 
Topography Gentle slopes Low rocky hills and medium Shallow depressions Flats Stream-lines and levees 
slopes 
Relative areas Large Small Very small Small Small 
Soils Mostly igneous red earths Predominantly skeletal red '" Grey soils of heavy texture Mixed lateritic podzolics a.nd Mostly red levee soils but with 
a.nd skeleta.l red earths; earths with some igneous coarse and flue-textured yel- some igneous red earths 
smaller areas of flne-tex- red earths low podzolics 
tured yellow podzolics 
Suitability for Mostly high Unsuitable Unsuitable Mostly high Mostly high 
stylosanthes (Class 1) and (Class 3) (Class 3) (Class!) (Class 1) 
production some moderate 
(Class 2) 
Block diagram 
Geology and Part of the erosional plains on volcanic rocks, mostly on Mornington volcanics, with some small areas on Hart base.It and younger volcanics in the south-east 
geomorphology and south-west 
Drainage Flooding during the wet season restricted to narrow river tj.ats. Subrectangular drainage of sparse intensity 
~~i:rt!fd:~~iption Gently undulating volcanic country with grassy woodland vegetation a.nd shallow or leached soils that occurs widely scattered throughout the area 
TABLE 2.- BARTON LAND SYSTEM (AREA 4 205 sq.km) 
BARTON LAND SYSTEM 
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Vegetation of the Barton gentle slopes is typically a low woodland. 
In the southern portion of the area surveyed, the upper storey is 
characterised by Eucalyptus tectifiaa (grey box), E. foelsoheana and 
E. jensenii (black box). In the higher rainfall areas, such as on Theda 
Station and northwards, the upper storey consists of E. tectifica, 
E. latifolia (round leaved bloodwood), Dolichandrone heterophylla, 
Gardenia pyriformis and some E. foelscheana. The ground storey consists 
of tussocky perennial grasses. These include Sehima nervoswn (white 
grass), Sorghum plumosum (perennial sorghum), Themeda australis 
(kangaroo grass), Heteropogon contortus (black spear grass) and Aristida 
inaequiglumis (feathertop). 
surface crust can be easily broken by cultivation but could cause patchy 
establishment of annual species if aerial seeding without cultivation 
was attempted. In general these igneous red earths are regarded as 
being moderately to highly suitable for Stylosanthes production. The 
distinction between high and moderate suitability is affected by such 
factors as slope and soil depth. 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Could require periodic light cultivation to break surface 
crust. 
Remarks 
Moderate soi 1 fertility and internal drainage. Slight surface seal. Some 
basalt cobbles scattered throughout the site. Could be ploughed without 
clearing. Low to moderate vulnerability to erosion, gullying on fringes 
and some sheeting if bared. 
Heteropogon contortus 
Sehima nervosum 
Chrysopogon latifolius 
Ex-i aohne obtusa 
Sorghum stipoideum 
Panicum seminudum 
Polycarpaea corymbosa 
Spermacoce breviflora 
Indigofera viscosa 
Eucalyptus tectifica 
E. latifolia 
E. gra:ndifolia 
Gardenia pyriformis 
Do lichandrone 
heterophy L la 
Brachychiton populneum 
E. foelschea:na 
Grasses Mi see I I aneous Trees 
Low open woodland with tussock grasses BOTANICAL DESCRIPTION 
Gentle slope to flat LAND FORM 
loamy clay red-brown 6.5 20-100 cm 
loamy clay dark reddish 
brown 
6.5 0-20 cm 
Remarks Texture Colour pH Depth 
LAND SYSTEM Barton UNIT 1. Gentle slopes. 
SOIL DESCRIPTION Igneous red earth. 
DATE 18.9.73 
PHOTO NO. Drysdale 3/88 
STATION Kalumburu 
QUERY NO. 137 
NORTH KI MBERLEY SURVEY 
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Query No. 137 Ka I umburu mission 
Land system - Barton 
Unit - Gentle slope 
Class 1 (high) suitabi I ity for Stylosanthes production. 
Fl GURE 4 
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The ground storey consists mainly of tussocky perennial grasses - 
Sehima neruoeum (white grass), Chrysopogon faUa.x (ribbon grass), 
C. latifoZius, Eriachne obtusa (wire grass), Heteropogon contortus (black 
spear grass), Themeda austraZis (kangaroo grass), Sorghum pZumosum 
(perennial sorghum) and Aristida inaequigZwnis (feathertop). The annual 
grass component includes Panicum austraZasicus and on some sites 
Aristida hygrometrica (kerosene grass) and Sorghum stipoideum (annual 
sorghum). 
Vegetation of the fine textured yellow podzolics is fairly similar 
to that encountered on the igneous red earths of the Barton gentle 
slopes. There tends to be a larger component of low shrubby trees such 
as MeZaZeuca (paperba rk) , TerminaZia and Greiri.l.Lea species as well as 
Gardenia pyriformis, Eucalyptus ZatifoZia (round leaved bloodwood) and 
E. tectifica (grey box). 
The fine textured yellow podzolics are generally deep and of 
moderate to low fertility. They often tend to form a thin surface crust, 
or show some evidence of cracking. They have a low inherent 
vulnerability to erosion. These soils are suitable for cultivation but 
their distribution is patchy. They are fairly evenly divided between 
high and moderate suitability for Stylosanthes production. The main 
factor affecting suitability for Stylosanthes species is the degree of 
waterlogging experienced during the wet season. 
Soils are lateritic podzolics or fine textured yellow podzolics and 
show a considerable variation in texture. They often occur in slight 
depressions and have moderate to poor internal drainage. Some areas are 
flooded and boggy during the wet season. In these cases MeZaZeauca spp 
(paperbark) dominate the shrub layer. 
Flats of the Barton land system are generally small and occur mainly 
in the northern section of the survey area. They are best developed on 
Theda and Mitchell River stations and Kalumburu Mission. 
b) Unit 4 - Flats 
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Suitabi I ity for Townsvi I le sty lo 
Moderate, class 2. Area subject to short periods of flooding. 
Remarks 
Low to moderate soil fertility and internal drainage~ Clearing required if 
ploughed. Gullying on fringes and surface subject to wind erosion if bared. 
Eriachne obtusa 
Schizachyrium 
pachyarthron 
Pa:nicum austraZiensis 
FimhrostyZis sp. 
Indigofera linifolia 
Spermacoce brevi flora 
Ny Loiri. s sp . 
MelaZeuca acacoides 
EucaZyptus iatifoZia 
E. grandifoUa 
Grasses Mi see I laneous Trees 
Shrub land 
LAND FORM Flat 
BOTANICAL DESCRIPTION 
Remarks Depth pH Colour Texture 
0-35 cm 6.5 yellowish silty loam 
brown 
35-65 cm 6.5 reddish loamy clay with 
yellow ferruginous concretions 
65-100 cm 6.5 yellow clay with abundant 
ferruginous concretions 
Fine textured yellow podzolic. SOIL DESCRIPTION 
Kalumburu STATION DATE 18.9.73 
PHOTO NO. D~ysdale 3/92 
UNIT 4. Flat. Barton 
QUERY NO. 139 
LAND SYSTEM 
NORTH KIMBERLEY SURVEY 
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Class 2 (moderate) suitability for Stylosanthes production. 
Query No. 139 Kalumburu Mission 
Land system - Barton 
Unit 4 - Flat 
I 
FIGURE 5 
105 
467 24-8 
The ground storey consists of a wide selection of perennial and 
annual grasses. Some of the more corrnnon perennial grasses are Themeda 
austra?is (kangaroo grass), Eriachne obtusa (wire grass), Sehima nervoswn 
(white grass), Chrrysopogon falla.x (ribbon grass), Chrrysopogon latifolius, 
Aristida inaequiglwnis (feathertop) and Dichanthium and Panicum species. 
Common annual grasses and miscellaneous species present include Pani cum 
australiense, Schizachyrium pachyarthron, Aristida hygrometrica (kerosene 
grass), Fimbros-tylis spp., Grewia polygama, Indigofera linafolia and 
Waltheria indica. · 
Vegetation of the levees consists of fringing woodland communities, 
with a wide variety of eucalypt and other tree species present. Common 
species are Eucalyptus papuana (ghost gum), E. polycarpa (long fruited 
bloodwood), E. grandifolia (large leaved cabbage gum) and E. latifolia 
(round leaved bloodwood) with Ficus and Pandanus species close to the 
stream lines. 
Levees of the Barton land system are corrnnonly less than one 
kilometre in width and are restricted to narrow belts flanking the major 
rivers and creeks. The soils are generally deep, well drained and of 
moderate to high fertility. They are generally of uniform texture at 
any particular site. Between sites, the soil texture may range from a 
loamy sand to a loam. These soils have a moderate vulnerability to wind 
and water erosion when bared. They are suitable for cultivation but 
their distribution is patchy. They are highly suitable for the 
establishment of Stylosanthes species. 
c) Unit 5 - Stream line levees 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Subject to extensive erosion if overused. 
Remarks 
Moderate to high soil fertility and good internal drainage. Could be ploughed 
without extensive clearing. High vulnerability to wind and water erosion if 
cleared and left bare or overused. 
Heteropogon contortus 
Themeda australis 
Sehima nervosum 
Eriachne obtusa 
Panicum australiensis 
Schizachyrium 
pachyarthron 
Chrysopogon Zatifolius 
Dicanthium fecundum 
Panicum serrrinudum 
Indigofera Zinifolia Eucalyptus tectifica 
E. po Zy oatrpa 
E. Zatifolia 
E. grandi f o Zia 
E. papuana 
E. apodophy l.la 
E. clairi qera 
Terminalia grandifolia 
Grasses Mi see I I aneous Trees 
Woodland BOTANICAL DESCRIPTION 
Levee LAND FORM 
Remarks Depth pH Colour Texture 
0-5 cm 6.5 grey red fine sandy loam 
5-35 cm 6.5 dark red fine sandy loam 
brown 
35-100 cm 6.5 dark red fine sandy loam 
Red 1 evee soi 1. SOIL DESCRIPTION 
DATE 13.9.73 
PHOTO NO. Drysdale 4/288 
UNIT 5. Stream line levees. Barton LAND SYSTEM 
STATION Carson River 
QUERY NO. 125 
NORTH KI ~ERLEY SURVEY 
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Class 1 (high) suitability for Stylosanthes production. 
Query No. 125 Carson River Station 
Land system - Barton 
Unit 5 - Stream line levee 
FIGURE 6 
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The area east of the Drysdale and north of the Chapman Rivers 
encompasses the second largest of the Buldi va land system pat t'erns , 
Sharply scarped, maturely dissected sandstone plateaux are most common 
On a regional basis, the Buldiva land system shows three character- 
istic patterns. The largest of these occupies the area west of the 
Drysdale and Barnett Rivers. This pattern is typified by the King 
Leopold Ranges and the massive sandstone block formation which surrounds 
the Prince Regent River. The sandstone is typically folded and forms 
peaked mountain ranges. Extensive fault lines are easily identified on 
the aerial photographs covering this region. 
There is considerable variation in the photographic pattern and 
physical relief of the Buldiva land system throughout the area surveyed. 
The land system is, nevertheless, characterised by rugged, inaccessible 
mountain ranges and narrow steep sided valleys. Extensive areas of bare 
sandstone rock are common. With the exception of a few narrow and 
isolated valleys, the entire land system is unsuitable for pastoral 
purposes and for Stylosanthes production. It is the largest of the land 
systems encotmtered during the survey. 
Distribution of units Unit 1 occurs as the dominant unit through which the rest are distributed. UniE 2 occurs as scarps which in the east commonly form the western boun- 
daries of geclogioal beds. Unit 4 is formed on gentle slopes or sma.11 flat tops, and unit 3 occurs as linear bands in drainage ways 
Mostly unsuitable 
(Class 3) 
Unsuitable 
(Class 3) 
Unsuitable 
(Class 3) 
Suitability for 
stylosanthes 
production 
Skeletal sands, much bare rock Sandy levee soils with patches of 
deep light grey sands 
Skeletal soils and bare rock 
Very small Large Very small .. 
Bolls 
Relative areas 
Stepped moderate slopes and flat 
tops 
Stream-lines and seepage areas Steep-sided gorges and scarps Rugged very steep slopes, much 
bare rock 
Unsuitable 
(Oass3) 
Small 
Topography 
(2) (1) 
Block diagram 
The more rugged parts of maturely dissected sandstone plateaux and of the cuestas and structural plateaux; King Leopold, Warton, and Mt. House beds 
and Walsh tillite 
Geology and 
geomorphology 
Drainage 
Rugged sandstone country with open forest vegetation on sandy soils with rock outcrops, wldelydlatrlbuted throughout the area 
Angular; moderate. No flooded areas during the wet season 
Location and 
general description 
TABLE 3.- BULDIVA LAND SYSTEM (AREA 45 544 sq.km) 
BULDIVA LAND SYSTEM 
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The dominant soils of the Buldiva land systems are skeletal sands. 
They occur as small pockets separated by outcrops of bare rock. The 
only usable elements of the land system are small depressions and 
seepage areas sometimes associated with stream lines. Tii.ese are very 
restricted and extremely limited in occurrence. They are often 
surrounded by inaccessible country and are of doubtful value for 
development purposes. 
The ground storey is predominently a Pleetraehne pungens (curly 
spinifex) and Sorghum stipoideum (annual sorghum) association. Other 
grasses are usually rare, with Eriaehne, Panieum and Aristida species 
being the most common. 
Vegetation of the Buldiva land system is an open woodland, 
dominated by Euealuptus tetradonta (messmate), and E. rrriniata (woolly 
butt). Other trees present in variable proportions include Grevillea 
pteridifolia, Eucalyptus foelseheana, E. Zirata (yellow jacket), 
E. terminalis (mountain bloodwood), E. diehromophloea (variable barked 
bloodwood), as well as Braehyehiton, Terminalia and Gardenia species. 
The remaining Buldiva land system pattern occurs south of the 
Chapman River and Face Range in the south east corner of the area 
surveyed. It forms rocky undulating country comprising rounded hills, 
cuestas and upland plains. These are often broken by rugged cuestas, 
ridges and plateaux on gently dipping or folded sandstone and shale. It 
can be best described as the rougher elements of the Fork and parts of 
the Lubbock land system as described by C.S.I .R.O. (1964) for the West 
Kimberley area. 
throughout the area. These plateaux are occasionally underlain by shale 
and may occur as vertical sided sandstone caps over moderate to steeply 
sloped shale deposits. In extreme cases, the pattern tends to merge 
into that described by C.S.I.R.O; (1970) as the Pinkerton land system of 
the Ord-Victoria area. 
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Rough sandstone outcrop country of the Bu I diva I and system. 
- Doongan Station 
Class 3 (unsuitable) for Stylosanthes production. 
Fl GURES 7 & 8 
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The Carpentaria land system is formed from marine and estuarine 
deposits and is restricted to the coast. It is subject to flooding 
during high tide and is boggy during the wet seasons. Soils are 
predominantly saline muds. They support mangrove communities on the 
lower flats and Arthrocnemwn spp (samphire) on the drier elevated flats. 
The entire land system is unsuitable for the establishment of 
Stylosanthes species. 
Distribution of units Units 1, 2, and 4 occur as more or less parallel.bands between the estuary and the adjacent high coui1try, unit 3 occurs irregularly within unit 2 
Suitability for 
atylosanthes 
production 
Relative areas 
Topography 
ESTUARY 
(1) (2) (3) (4) 
Wet salt flat Moist salt flat Small stream-line Dry salt flat 
Medium: Medium Small Medium 
Saline muds Saline muds Saline muds Saline muds 
Unsuitable Unsuitable Unsuitable Unsuitable 
(Class3) (Oass3) (Class 3) (Class 3) 
Soils 
Block diagram 
Depositional plains consisting of saline muds liable to tidal inundation Geology and 
geomorphology 
Drainage 
Estuarine fl.a.ts with mangrove vegetation and ea.line soils, sparsely distributed near the mouths of the ma.in rivers Location and 
general description 
Dendritic, centrifugal; of variable intensity 
fABLE 4.- CARPENTARIA LAND SYSTEM (AREA 803 sq.km) 
CARPENTARIA LAND SYSTEM 
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The vegetation of this unit is very similar to that described in the 
following section. 
This unit is very small and occurs as a lower extension of the 
undulating uplands and mesas (unit 1). Soils are typically lateritic 
podzolics and may be associated with skeletal laterite. There is a high 
content of ferruginous concre.tions or lateri te fragments throughout the 
profile. The· soils are of moderate to low fertility, are fairly well 
drained, and have a moderate vulnerability to erosion. Their 
associations with laterite outcrops make them poorly suited for 
cultivation and only moderately suitable for Stylosanthes production. 
a) Unit 4 - Lower portions of the gentle slopes 
The Foster land system occurs almost exclusively on Doongan and 
Mitchell River stations. It is best developed on Mitchell Plateau 
south of Admiralty Gulf. Areas suitable for Stylosanthes production are 
usually small and occur on all uni ts of the land sys t em, The most useful 
units are the flats between mesas and the flats between the laterite 
uplands (units 2 and 3). 
Unit 1 consists of sma.11 areaa of isolated flat tops of small mesas and large areas of undulati!lg uplands in the hollows and slopes of which ue formed units 
3 and 4; unit 2 separates the mesas 
Dh!trtt,ution of 
unltB 
Mostly moderate 
(C1ass 2) 
Mostly unsuitable (Cla,s3) 
Suitability for 
stylosanthes 
production 
Soils 
Lower portions of the gentle elope.a 
Mostly high 
(Class I) 
Relative areas Large Small Medium Very small 
·~~~f--Sk_e_le-~-ll-are-,-it-e~~~~~----1-M-i-xe-d-,e-d-ie-v-ee-~-l-ls-,l-gn-w-w~re-d~l~Fi-ne--re~xt-ure-d~ye-ll-ow_p_o_d,-o-lk-s~--t-L-a-re-,I-tlc-p-od~ro-l~i~~--,-~~~- 
earths, and skeletal red earths 
Mostly unsuitable 
(Class 3) some 
moderate (Class 2) 
Flats between the laterite uplands Topography 
(4) (3) 
Block diagram 
Immaturely dissected lateritic plateaux on volcanic rocks, fonned on Mornington and younger volcanics. The laterite capplnge of the higher parts appear 
to be remnants of a Tertiary land surface 
Sparse, 'limited to small stream-Itnea between meeas, and widely spaced stream-lines of dendritic pattern on uplands Drainage 
Laterite-capped, volcanic mesa and plateau country with open forest vegetation and gravelJy eclle conftnecl to central-northern and south-western parts 
of the area 
Location and 
general description 
Geology and 
geomorphology 
TABLE 5.- FOSTER LAND SYSTEM (AREA 3 076 sq.km) 
FOSTER LAND SYSTEM 
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The ground storey consists mainly of Plectrachne pungens (curly 
spinifex), Sorghwn stipoideum (annual sorghum), Chrysopogon fallax 
(ribbon grass) and C. Zatifolius. Other species sparsely present 
include Indigofera Zinafolia, Polycarpa coryrribosa, Bossiaea bossiaeoides, 
Eriachne, Dodonea and Calitrix species. 
Vegetation of the mesa tops and uplands forms a woodland to an open 
woodland. This consists of Eucalyptus tetradonta (messmate), E. rrriniata 
(woolly butt), Livistona eastonii (cabbage palm), Greiri.l Lea pteridifolia, 
Gardenia pyriformis, and Buchanania Zatifolia. 
Scattered throughout the mesa tops are small and isolated pockets 
of igneous red earths. These contain a high content of laterite pebbles 
throughout the profile. They are of moderate suitability for 
Stylosanthes production, but are of low fertility. Owing to the 
specific absorption of phosphate by lateri te, these soils will require 
considerable applications of superphosphate for high dry matter 
production from Stylosanthes species. For this reason it is very 
unlikely that Stylosanthes pastures can be economically established on 
these sites. 
This is the largest un i t of the Foster land system. It is flat or 
gently sloping. Soils of the mesa tops are typically skeletal laterite. 
They consist of massive laterite or laterite fragments with little soil 
material. Where developed, the soil material is corrnnonly less than 50 
cm in depth and contains a high content of laterite pebbles throughout 
the profile. The skeletal laterite soils are uns ui t ab Ie for cultivation, 
have a low inherent vulnerability to erosion and are of low fertility. 
They are unsuitable for Stylosanthes production. 
b) Unit 1 - Tops of mesas and undulating uplands 
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Suitabi I ity tor Townsvi I le sty lo 
Unsuitable, class 3. Laterite rock outcrops, skeletal soil. 
Remarks 
Laterite outcrops, shallow skeletal soils of low fertility. Unsuitable for 
cultivation. Low vulnerability to erosion. 
Sorghwn stipoideum 
Chrysopogon latifolius 
Heteropogon oontortus 
Pleotraohne pungens 
Sehima nervoswn 
Eriachne muoronata 
Calitrix 
Bossiaea bossiaeoides 
Pty lotis sp . 
Livistona eastonii 
Euoalyptus tetradonta 
E. miniata 
E. polyoarpa 
Buchanani.a latifolia 
Cooklospermwn fraseri 
Grevillea pteridifolia 
Petalostigma 
quadx-i Looul-are 
Grevillea sp. 
Gardenia sp. 
E. [oe l.eoheana 
E. diohromophloia 
Grasses Mi see I I aneous Trees 
Woodland 
LAND FORM Flat 
BOTANICAL DESCRIPTION 
Depth pH Colour Texture Remarks 
0-8 cm 6.5 brownish red clay loam High in laterite fragments 
8-30 cm 6.5 red loamy matrix throughout profile. 
30 cm laterite rock, 
not penetrated 
Skeletal laterite. 
_, 
SOIL DESCRIPTION 
UN I T 1 . Top of mes a. Foster LAND SYSTEM 
DATE 6.9.73 
Montague Sound 7 /222 PHOTO NO. 
STATION Mitchell River 
QUERY NO. ll5 
NORTH Kl MBERLEY SURVEY 
115 
Query No. 115 Mitchel I River Station 
Land system - Foster 
Unit - Top of mesa 
Class 3 (unsuitable) tor Stylosanthes production 
FIGURE 9 
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The ground storey shows considerable variation from site to site. 
The more common species include Aristida browniana, Chrysopogon falla.x 
(ribbon grass), C. latifolius, Eragrostis sp., Eriachne obtusa (wire 
grass), E. sulcata, Heteropogon contortus (black spear grass) and 
AUoteropsis eemialat:a (cockatoo grass). Other species often present 
include Ectrosia leporina, Coelorhachis rottboelioides, Schizachyrium 
spp., and Pa:nicum australiense. 
Vegetation is typically a woodland consisting of Eucalyptus 
bigalerita (poplar gum), E. grandifolia (large leaved cabbage gum}, 
E. Zatifolia (round leaved bloodwood}, E. apodophyUa and E~ tectifica 
(grey box). On some sites Petalostigma quadriloculore (quinine bush), 
Eucalyptus tetradonta (messmate) and Pa:ndanus palms may be present. 
This unit is very small and confined to the major rivers and creeks 
of the land system. It contains a va~iety of soils which include 
igneous red earths, skeletal red earth and pockets of fine textured 
yellow podzolics and sandy level soils. With the exception of the 
skeletal red earths the soils are deep and of moderate fertility. They 
have an inherent vulnerability to erosion ranging from low to high. 
Internal drainage is variable, depending on soil type and location. 
They are suitable for cultivation but are restricted in size and 
distribution. The unit has a high suitability for Stylosanthes 
production and is the most useful of the Foster land system. 
c) Unit 2 - Slopes and flats between mesas 
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Suitabi I ity tor Townsvi I le sty lo 
High, class 1. Deep soil and good soil-moisture relationship. 
Remarks 
Moderate soil fertility but area. could be boggy for short periods during the 
wet season. Clearing not required. Low vulnerability to wind and water 
erosion. 
Chrysopogon iatifolius 
Eriachne sulcata 
Er>iachne obtusa 
Schizachyr>iwn 
pachy artihron 
Heter>opogon contor>tus 
Ectr>osia leporina 
Coe Lovaohi.e 
r>ottboellioides 
Alloter>opsis semialata 
Rhu nehoepova sp. 
Finibr>ostylis sp. Euaalyptus bigalerita 
E. gr>andifolia 
E. apod.ophyUa 
E. lati f o Zia 
E. alba 
E. tetr>ad.onta 
Grasses Mi see I laneous Trees 
Tussock grassland BOTANICAL DESCRIPTION 
Flat near small stream line LAND FORM 
Depth pH Colour Texture Remarks 
0-15 cm 6.5 dark yellowish sandy loam 
brown 
15-60 cm 6.5 brownish loamy clay 
yellow 
60-100 cm 6.5 yellow red clay with red 
mottling 
STATION Doongan DATE 29.8.73 
QUERY NO. 84 PHOTO NO. Ashton 4/86 
LAND SYSTEM Foster UNIT 2. Slopes, flats and stream lines. 
SOIL DESCRIPTION Fine textured yellow podzolic. 
NORTH Kl MBERLEY SURVEY 
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Class 1 (high) suitability tor Stylosanthes production. 
Query No. 84 Doongan Station 
Land system - Foster 
Unit 2 - Flat 
FIGURE 10 
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The ground storey contains a number of tussocky perennial grasses. 
These include Cymbopogon bombycinus, Heteropogon contortus (black spear 
grass) and Sehima nervosum (white grass), Eriachne sulcata, E. mucronata, 
Chrysopogon latifolius and Panicum spp. Annual grasses present include 
Schizachyriwn pachyarthron, Panicum spp. and Sorghum stipoidewn (annual 
sorghum). Among the miscellaneous species present are Grewia polygama, 
Polycarpaea corymbosa and Indigofera linafolia. 
Vegetation is typically a woodland consisting of Eucalyptus 
tetradonta (messmate), E. miniata (woolly butt), E. latifolia (round 
leaved bloodwood), E. polycarpa (long fruited bloodwood) and Livistona 
eastonii (cabbage palm). Other trees present in variable proportions 
include Buchanania latifolia, Petalostigma quadriloculare (quinine bush), 
and Terrninalia and Grevillea species. 
This unit is variable in size and is found as low areas between the 
mesas and high undulating uplands (unit 1). Soils are predominantly fine 
textured yellow podzolics with small pockets of igneous red earths. They 
are generally deep, of moderate fertility and fair internal drainage. 
They have a low inherent vulnerability to erosion and are suitable for 
cultivation. They are of moderate suitability for Stylosanthes 
production. 
d) Unit 3 - Flats between lateritic uplands 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Sucker regrowth likely to be a problem if cleared. 
Remarks 
Moderate soil fertility but area could be boggy during the wet season. Some 
clearing of smaller trees could be required or burning and aerial seeding. 
Low vulnerability to erosion if cleared. Slight surface crust. 
Eriachne mucronata 
Chrysopogon Zatifolius 
Sorghum s tipoidewn 
Heteropogon contortus 
Bi-i achne eul.cat a 
Sehima nervoswn 
Schizachyriwn 
pachuarthron 
Panicum sp. 
Cymbopogon bombycinis 
Greuri.a polygcuna 
Polycarpaea corymbosa 
Indigofera Zinifolia 
Eucalyptus tetradonta 
E. miniata 
Livistona eastonii 
Terminalia sp. 
E. po'lsjearp a 
Peta lostigma 
quadri: Locu Lare 
Grasses Mi see I I aneous Trees 
Woodland BOTANICAL DESCRIPTION 
Lower portion of gentle slope, almost flat LAND FORM 
Minor amounts of ferruginous 
concentrations throughout 
profile 
0-45 cm 6.5 brownish red loamy clay 
45-100 cm 6.5 brownish red loamy clay 
Remarks Depth pH Colour Texture 
Igneous red ear~h. SOIL DESCRIPTION 
DATE 8.9. 73 
PHOTO NO. Montague Sound 8/150 
UNIT 3. Flats between lateritic uplands. Foster LAND SYSTEM 
STATION Mitchell River 
QUERY NO. 117 
,,., 
I 
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467 24-9 
Query No. 117 Mitchell River Station 
Land system - Foster 
Unit 3 - Flats between lateritic uplands 
Class 1 (high) suitability for Stylosanthes production. 
FIGURE 11 
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In general this unit is classified as moderately to highly suitable 
for Stylosanthes production. The main disadvantage to establishment is 
This unit occurs in a complex pattern associated with widely spaced 
low hills (unit 4) and flats (unit 1). The distribution effectively 
reduces the usefulness of the gentle slopes, as the hills and flats are 
unsut table for Sy l os arrt.hes production. 
The dominant soils of the gentle slopes are igneous red earths. 
They are generally deep, have a clay loam texture, and are moderately 
fertile. Internal drainage varies from fair to good and inherent 
vulnerability to erosion from low to moderate depending on the proximity 
to the flat and hill units of the land system. 
The Isdell land system occurs only on the Charnley 1:250 000 map 
sheet. The bulk of it is confined to .the north west corner of Mt House 
Station. Only parts of the gentle slopes and stream line levees (units 
2 and 3) are suitable for Stylosanthes production. 
a) Unit 2 - Gentle slopes 
LQc,,tlonand Thts gently undulatJng volcaJl}o QOuntry with crack.Ing ela.y aoUs carries gr~alo.1;1.d and grll.flsy wOQdla.nde. It is conftped to several re\a.tively sQl,8.l.l areaa 
general d~ecdptlo11 in the south-western p~rt of the e,rea. 
Drat:q.o.ge Flooding during wet aeeeon restricted t.o narrow rlver fl.a.ts. Subreotang"Qli:+.r dralnege of moderate lnteJJ.Bjty 
Geology end Par~ of th1;1 erosional plains on volcanic rocks formed moatly on Momlngton, volcentca with small areas on youpger volcanlce in the south-west geomQrphology 
Blook ~l•lll'l'tn 
~j) p! : $ :' - I :·· 
(1) (2) (3) (4) 
TOj>Os,aphy Fla.ts or very gei;i.tle elopes Gentle slopes undulating Stream-11:i;l.ea end levees Low rocky hl.U11 end moderate elo.,_w, 
Rele.tlve areas Largo !,Jedi um &~II Very.B"1All 
s~u, Grey eone of hi,a,vy t_l'xture Mostly Igneous red· eartha eud ekele- MQatly red Ievee soils, but. with some PredominanUy skeletal red earths 
tal red earths, 1;1m.aller ar~u of nne- igneous red eartJhs · wl~h ~me igneous red ~art-ha 
textured yellow l'Olizollca 
Suitability for Unsuitable Mostly moderate Mostly high Unsuitable 
stylosanthes (c1,1, ,> (ClJS!t 2) (Class 1) (Cl;i.i:s-3) 
production 
D'-'lrlbu\lon of unl\8 Uni~ 1 and 2 occur COmmonl:y In ~ complex -. PJ).ttem; unit 3 occurs 8,,8 linear bands along the drail;l.a~~way& and· etream .. tfnes: unit 4 ®t:Ul11, m "Q.nlt- ~ as 
wldely·,n,aced low hUh1 
TABLE 6.~ ISDELL LAND SYSTEM (AREA 550 sq i km): 
ISOELL LAND SYSTEM 
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The ground storey is characterised by tussocky perennial grasses 
such as Chrysopogon spp. (ribbon grass), Sehima neirooeum (white grass), 
Eulalia fulva (silky brown top), Themeda aus tval.ie (kangaroo grass), 
Heteropogon contortus (black spear grass) and Aristida inaequiglumis 
(feathertop). The annual grass component commonly includes Sporobolus 
auetiral.ae ioue (fairy grass), Brachqachne oonuep qene (summer couch), 
Aristida hygrometrica (corkscrew grass) and Sorghum stipoideum (annual 
sorghum). 
Vegetation of the Isdell gentle slopes is typically a low woodland. 
The most common tree species are Eucalyptus tectifica (grey box), and 
E. foelscheana with occasional E. grandifolia (large leaved cabbage gum), 
E. Lat.i fol.i.a (rolllld leaved bloodwood) and Terminalia species. 
This crusting characteristic could result in patchy germination if 
aerial sowing onto llllCultivated ground was attempted. Most of the flatter 
sites coul~ be safely cultivated. 
the tendency of the soils to form a thin surface crust when bared. 
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Suitabi I ity for Townsvi I le sty lo 
Moderate to high, class 2. Area is very patchy and broken up by frequent 
and large pockets of black, cracking clay plains. 
Remarks 
Soil of moderate fertility and well drained. Clearing not required. Low 
vulnerability to erosion. Surface crusting. 
Chrysopogon faZZax 
Sehima.nervosum 
Panicwn cyrribiforme 
Heteropogon contortus 
Eulal.i a fuZva 
Aristida inaequigZumis 
Aristida hygrometrica 
SporoboZus austraZasicus 
Brachyachne convergens 
Sorghum stipoideum 
Indigofera ZinifoZia 
He Uotropiwn sp. 
EucaZyptus tectifica 
E. foe Zs cheana 
Terminal.i a sp. 
E. grandifoUa 
Grasses Mi see I laneous Trees 
LAND FORM Flat to gently sloping 
BOTANICAL DESCRIPTION Open woodland with tussock grasses 
Remarks Depth pH Colour Texture 
0-15 cm 6.0 dark brown gritty clay loam 
15-46 cm 6.0 dark red clay loam 
brown 
46-100 cm 6.5 brownish red loamy clay 
Igneous red earth. SOIL DESCRIPTION 
PHOTO NO. Charnley 8/106 
UNIT 2. Gentle slope. Is dell 
QUERY NO. 12 
LAND SYSTEM 
24.7.73 DATE Mt House STATION 
NORTH KIMBERLEY SURVEY 
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The ground storey consists of a wide selection of tussocky perennial 
and annual grasses as well as some forbs and herbs. The composition of 
this ground storey may vary dramatically from site to site, depending on 
the degree of disturbance. Some of the more common species include 
Eulalia fulva (silky brown top), Chrysopogon spp. (ribbon grass), 
Themeda australis (kangaroo grass), Panicum australiense, Aristida 
browniana, A. hygrometrica (corkscrew grass), Heteropogon contortus 
(black spear grass), Brachyachne convergens (summer couch) and 
Indigofera linafolia. 
Vegetation of the s.tr eam line levees is a woodland containing a wide 
variety of eucalypts. The most common trees present include Eucalyptus 
papuana (ghost gum), E. bigalerita (poplar gum), E. grandifolia (large 
leaved cabbage gum), E. camaldulensis (river gum) and Lysiphyllum 
cunninghamii (Bauhinia). Close to the stream line Ficus and Melaleuca 
species as well as Pandanus palm are common. 
Soils of the levees are deep, well drained, have a loamy sand 
texture and are of moderate to high fertility. They have a high inherent 
vulnerability to wind and water erosion when bared. These soils can be 
easily cultivated. and are highly suited for Stylosanthes production. 
Virtually the only area of this tmit within the survey area occurs 
along the Isdell River vn Mt House Station. It flanks the river for 
about 30 km and is generally about 1 km in width. 
b) Unit 3 - Stream line levees 
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Query No. 12 Mt House Station 
Land system - lsdel I 
Unit 2 - Gentle slope 
Class 2 (moderate) suitabi I ity for Stylosanthes production. 
FIGURE 12 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Subject to wind and water erosion if overgrazed. 
Remarks 
Soil of moderate ferti 1i ty and very good internal drainage. Cul ti vat ion 
possible without clearing. Gully erosion on fringes and vulnerable to 
extensive wind erosion if left bare for extensive periods. 
Chrysopogon falla.x 
Eulalia fu.iva 
Themeda australis 
Heteropogon contortUB 
Aristida broiani ana · 
Aristida hygromet~ica 
Brachyachne convergens 
Panicum au.straliensis 
Sporobolus australasicu.s 
Tragus australiensis 
Sorghum plumosum 
Bombycinus cumaopoqon 
·. Indigofera Zinifoiia 
lleliotropiwn sp. 
EucJalyptus papuana 
E. bigalerita 
E. apodophql.l a 
E. gi'andifoUa 
E. foelsehean.a 
TerminaUa sp. 
LysophyUwn 
cwzningharrrii 
Ficus· sp , 
Nel-al-euea sp. 
E. l.at.i jol.i a · 
Grasses MI see I I aneous Trees 
Woodland BOTANICAL DESCRIPTION 
Levee LAND FORM 
Remarks Depth pH Colour Texture 
0-15 cm 6.0 grey brown· silty sand 
15-60 cm 6.5 dark red loamy s and 
60-100 cm 6.5 red sandy loam 
Sandy levee soil. SOIL DESCRIPTION 
QUERY NO. 11 
LAND SYSTEM . Ls de l l 
DATE 24.7.73 
PHOTO NO. Charnley 8/102 
UN IT 3. Stream line levee. 
Mt House STATION 
NORTH.KIMBERLEY SURVEY 
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Class 1 (high) suitability for Stylosanthes production. 
Query No. 11 Mt House Station 
Land system - lsdel I 
Unit 3 -- Stream I ine levee 
Fl GURE 13. 
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The vegetation of the Karunjie flats is typically a woodland 
The yellow podzolics are generally deep, show a considerable 
variation in texture and are of low to moderate fertility. They may 
contain shale fragments in the lower section of the profile. These 
soils may form a thin surface crust. They have a low inherent 
vulnerability to erosion and are of moderate suitability for Stylosanthes 
production. 
The major soils of this unit are skeletal sands and yellow podzolics. 
The skeletal sands are generally underlain by shale and have a surface 
strew of shale fragments. They have a moderate suitability for 
Stylosanthes production. 
a) Unit 1 - Flat to gentle slopes 
The Karunjie land system is restricted to the eastern third of the 
area surveyed. Areas suitable for Stylosanthes production are confined 
to the flat to gentle slopes, stream line, levees and elevated gentle 
slopes (llllits 1, 4 and 5). 
~~~ 1 and 4 a.re mostly ltnear associated with unit 2 at the bottom of the scarp; units at the top of the scarp and unit 6 at various elevations form lrregular Dlstrtbution of 
units 
(1) (2) (3) (4) (6) 
Topography Flat to gentle slopes often Steep elopes of scarps Flat tops and rugged dis· Stream-linea and levees Eleyated gentle slopes at foot of shale scarps &eeted country 
Relative area.a Largo Very small Medium Small Small 
Boils Mostly floe and coarse· Skeletal soils and be.re rock Skeletal aandA and sandstone V_arled sandy levee BOils Mixed hard yellow sands and textured yellow podzolics outcrops Bue-textured yellow podzoUcs with some skeletal sands 
Suitability for Mostly moderate Unsuitable Unsuitable Mostly h.igh . Mostly unsuitabie stylosanthes (Class 2) (Class3) (Class3) 
production 
(Class 1) (Class3)some 
moderate (Class 2) 
Block diagram 
Parts of the cuestas and structural plateaux formed on shales of the Warton beds and Mt. HoUBe beds Geology and 
geomorphology 
Drainage 
This gently sloping or undulating shale country with eandBtooe-capped scarps la confined mainly to tbe south-eastem and eastern pa.rts of the area It bas 
grassy woodlands and shrubby foreet_s with lea.ched or stony aoila . · 
Irregular, moderate. Sm.al~ low-lylng areas adjacent to the riven may experience flooding during wet season 
Location and 
general description 
TABLE 7.- KARUNJIE LAND SYSTEM (AREA 5 625 sq.km) 
KARUNJIE LAND SYSTEM 
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The ground storey is mainly a hununocky grassland of Plectrachne 
pungens (curly spinifex) and Sorghum stipoideum (annual sorghum). 
Common associated species include Aristida hygrometrica (corkscrew grass), 
Chrysopogon spp. (ribbon grass), Panicum australiense and Eriachne 
obtusa (wire grass). 
consisting of Eucalyptus brevifolia (snappy gum) and Melaleuca species 
(paperbark). Other trees commonly present in the associations are 
Buchanania latifolia, Eucalyptus latifolia (round leaved bloodwood), 
E. grandifolia (large leaved cabbage gum), Gardenia pyriformis, 
Petalostigma quadriloculare (quinine bush) and Lysiphyllwn cunningharrrii 
(Bauhinia). 
-131 
Suitabi I ity for Towns vi I le sty lo 
High, class 1. Subject to wind erosion if cleared and overgrazed. 
Deep soil of good internal drainage and low fertility. Clearing not 
recommended. Soil surface very powdery and subject to wind erosion if 
cleared and overgrazed. (No photograph available.} 
Remarks 
Sorghum stipoideum 
Plechrachne pungens 
Aristida hygrometrica 
Er-i achne obtusa 
Chrysopogon fallax 
Schizachyrium sp. 
Eragrostis japonica 
Panicum australiensis 
Greuri.a polygama 
Spermacoce breviflora 
Indigofera viscosa 
Eucalyptus tetradonta 
E. polsjcarp a 
E. brevifolia 
E. dichromophloia 
E. foe ls cheana 
Petalostigma 
quadx-i. Locu fore 
Callitris intertropica 
LysiphyUum 
cunninghmnii 
Erythroph Loeum sp. 
Adansonia gregorii 
Terminalia sp. 
Planchonia sp. 
Acacia holosericea 
Acacia translucens 
Eucalyptus latifolia 
Grasses Mi see I I aneous Trees 
BOTANICAL DESCRIPTION Open woodland 
Gentle slopes, run on area LAND FORM 
reddish brown silty fine sand 
light red loamy fine sand 
0-15 cm 6.5 
15-100 cm 6.5 
Texture Colour Remarks pH Depth 
DATE 8 -. 8. 73 
PHOTO NO. Ashton 8/20 
UNIT 1. Flat to gentle slopes. 
NORTH KI MBERLEY . SURVEY 
SOiL DESCRIPTION Deep sand. 
Karunjie 
QUERY NO. 63 
LAND SYSTEM 
Ellenbrae STATION 
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The groW1d storey contains a wide assortment of perennial and annual 
grasses. There is considerable variation in botanical composition 
between sites. Some of the more common species present are Eragrostis 
spp., Setaria spp., Pani cum spp., Aristida hygrometrica (corkscrew 
grass), Chrysopogon spp. (ribbon grass), Eriachne obtusa (wire grass), 
Schizachyrium pachyarthron, Aristida inaequiglwnis (feathertop), 
Sporobolus australasicus (fairy grass) and Fuirena ciliaris. 
Miscellaneous species include Grewia polygama, Indigofera linafolia, 
Sperrnacoce breviflora and Fimbrostylis spp. 
The vegetation of the stream line levees consists of a fringing 
woodland community. Common tree species include Eucalyptus papuana 
(ghost gum), E. apodophylla, E. alba (poplar gum), E. grandifolia (large 
leaved cabbage gum), E. polycarpa (long fruited bloodwood) and 
Petalostigma quadriloculare (quinine bush). At the fringes of the stream 
line Ficus spp., Melaleuca spp. (paperbark) and Pandanus palm are more 
common. 
This unit of the Karunjie land system flanks the major rivers and 
streams and is usually less than one kilometre in width. Soils are 
generally deep, of loamy sand texture and of low to moderate fertility. 
They are well drained and have a moderate to high vulnerability to wind 
and water erosion. They are sui tab.le for cultivation and have a high 
suitability for Stylosanthes production. 
b) Unit 4 - Stream line levees 
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Suitability for Townsvi I le sty lo 
High, class 1. Suitable for aerial seeding after burning. Erosion hazard 
if overused. 
Remarks 
Soils of low fertility and good internal drainage. Cultivation possible 
without clearing. Moderate vulnerability to wind and water erosion if 
bared for extended periods. 
Panicum australiensis 
Aristida hygrometrica 
Chrysopogon Zatifolius 
Heteropogon contortus 
Setaria sp. 
Sporobolus australasicus 
Aristida brconi ana 
Eragrostis ja:ponica 
Panicum cymbiforme 
Eriachne obtusa 
Greiai a pol.uqama Eucalyptus apodophy Tl a 
E. papuana 
E. polycarpa 
E. grandifoiia 
E. ~igalerita 
Ficus sp. 
Terminal.i.a sp. 
E. tetradonta 
MeZaZeuca minutifolia 
Mi see I I aneous Grasses Trees 
BOTANICAL DESCRIPTION Grassland 
Levee and run on from surrounding hills LAND FORM 
silty fine sand 
loamy fine sand 
dark brown 
light red 
brown 
0-30 cm 6.5 
3 0 -10 0 cm 6 . 5 
Texture Colour Remarks pH Depth 
Sandy levee soil. 
DATE 6.8.73 
PHOTO NO. Mt Elizabeth 4/258 
UN IT 4. Stream line levees. 
NORTH KI MBERLEY SURVEY 
SOIL DESCRIPTION 
STATION Gibb River 
QUERY NO. 48 
LAND SYSTEM Karunjie 
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Class 1 (high) suitability for Stylosanthes production. 
Query No. 48 Gibb River Station 
Land system - Karunjie 
Unit 4 - Stream line levee 
FIGURE 14 
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- .  ,· --- - 
The ground storey forms a hummocky grassland of Plectrachne pungens 
(curly spinifex) and Sorghum e zi.poideum (annual sorghum). Associated 
species are Aristida hygrometrica (corkscrew grass), Panicum aue ta-al.iene e, 
Chrrysopogan falia.x (ribbon grass), Eriachne obtusa (wire grass) and 
Schizachyrium sp. 
Vegetation of the gentle slopes is a woodland or open woodland. It 
consists of Eucaiyptus polyca.rpa (long fruite~ bloodwood), E. foelscheana, 
E. tetradonta (messmate), Grevillea pyrarrridalis, Petalostigma 
quadx-i.locul.are (quinine bush), Brachychiton popul.neum, Gardenia spp., 
Melaleuca sp. (paperbark), Acacia tumida and Adansonia gregorii (boab). 
The sands and skeletal sands are variable in depth and may be less 
than 50 cm deep. Sandstone pebbles or shale fragments are frequently 
present throughout the profile. These soils have good internal drainage 
and are of low fertility. They have a low to moderate vulnerability to 
erosion and are not well suited for cultivation. Where these soils are 
well developed their suitability for Stylosanthes species is moderate. 
This unit shows considerable variation in size. Soils are mainly 
skeletal sands often associated with sandstone and shale outcrops. There 
are restricted areas of yellow sands and fine textured yellow podzolics. 
The latter soil type is confined to small depressions within the gentle 
slopes. Its distribution is patchy and it will be discussed here in 
association with the sandy soils. 
c) Unit 5 - Elevated gentle slopes 
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Sui tab i Ii ty for Towns vi I le sty lo 
Moderate, class 2. Erosion hazard and scattered rock outcrops. 
Remarks 
Low to moderate soil fertility and internal drainage. No surface sealing. 
Could be ploughed without clearing. Wind blow, sheeting or gullying could 
result if cleared or heavily used. 
Plectrachne pungens 
Sorghwn stipoidewn 
Aristida hygrometriaa 
Paniawn australiensis 
Eriachne obtiuea 
Indigofera linifolia 
Pimelea sanguinea 
Melaleuaa aaaaoides 
Gardenia pyriformis 
Grevillea pyramidalis 
Petalostigma 
quadri Lo cul.are 
Eucalyptus polycarpa 
E. tetradonta 
Acacia twnida 
Grasses Mi see I I aneous Trees 
LAND FORM Gentle slope receiving run on. 
BOTANICAL DESCRIPTION Open woodland; hummock grasses 
I 
Depth pH Colour Texture Remarks 
0-15 cm 6.5 light brown fine clayey sand Many floaters and outcrops 
15-100 cm 6.5 brownish sandy clay of sandstone rock and shale. 
yellow 
SOIL DESCRIPTION Yellow podzolic. 
DATE 9.8.73 
PHOTO NO. Ashton 8/24 
UNIT 5. Elevated gentle slope. 
STATION Ellenbrae 
QUERY NO. 66 
LAND SYSTEM Karunjie 
NORTH KIMBERLEY SURVEY 
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46724-10 
Query No. 66 El lenbrae Station 
Land system - Karunjie 
Unit 5 - Elevated gentle slope 
Class 2 (moderate) suitability tor Stylosanthes production. 
FIGURE 15 
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This unit is the largest of the Kennedy land system and differs in 
soil and vegetation characteristics from unit 2 which is also described 
as gentle slopes and undulating plains. The dominant soils of m1it 1 
are igneous red earths, conuno~ly with a surface film of red sand. They 
are generally deep, of clay loam texture and have good internal 
drainage. Soil fertility is moderate and inherent vulnerability to 
erosion is low. They are well suited for cultivation and generally 
a) Unit 1 - Gentle slopes and undulating plains 
The Kennedy and Barton land systems are very similar in their 
topography and general appearance. In the Kennedy system there is a 
higher content of lateritic, yellow podzolic and sandy soils and less 
grey soils of heavy texture. In addition to the lateritic influence, 
there are minor amounts of sandstone outcrops scattered throughout the 
gentle slopes and along the margins of the land system. All units of 
the Kennedy land system contain areas suitable for Stylosanthes 
production. The extent of these depend largely on slope and soil depth. 
The land system is best developed between Gibb River and Drysdale River 
homesteads. 
Units 8 and 4 are linear bands a.Iona the drainage-ways and wateroourses and unlt11 1 and 2 occur in a complex of small lzregu)ar areaa Distribution or 
units 
Mostly high 
(Cassi) 
Mostly moderate 
(Class 2) and 
some high (Class 1) 
Mostly high 
(Oa.ss I)and 
some moderate 
(Class2) 
Mixed lateritio podzollce, coarse and 
nue-textured yellow podzolics 
Mixed red levee soils and sandy 
levee soils 
Small 
Topography Gentle slopes or undulating Gentle slopes or undulating 
Very small 
Stream-lines and levees Fl&ts 
Mostly high 
(Class I) 
Suitability ror 
stylosanthes 
production 
(4) (3) (2) (1) 
Block diagram 
Part of the erosional plains on volcanic rocks, almost entirely on Mornlngton volcanica. In many places there is only a thin veneer of volca.nlce and the soils 
are pa.rtly formed on the underlying aa.ndstones 
Geology and 
geomorphology 
Sub-angular or sub-parallel; sparse. Flooding limited to p.arrow river flats and depressioD.s Drainage 
~;:~~y a~::ula.ting volca.nlc country with mostly open forest vegetation and shallow sandy or leached soils confined mostly to the ceutral and southern part& Location and 
general deijcrlptlon 
TABLE 8.- KENNEDY LAND SYSTEM (AREA 3 121 sq.km) 
KENNEDY LAND SYSTEM 
139 
The ground storey consists of tussocky perennial grasses and is very 
similar to the gentle slopes of the Barton land system. The most conunon 
perennials are Sehima nervosum (white grass), Sorghum plumosum (perennial 
sorghum), Chrysopogon fallax (ribbon grass), Themeda australis (kangaroo 
grass) and Aristida inaequiglurrris (feathertop). Included among the more 
common annual grasses are Brachyachne convergens (summer couch), 
Eragrostis sp., Aristida hygrometriaa (corkscrew grass) and Panicum 
australiense. Some of the more conunon miscellaneous species include 
Indigofera linafolia, Grewia polygama, 'Polycarpaea corymbosa and Atylosia 
lanceolata. 
Vegetation of this unit of the Kennedy land system is commonly a 
woodland. The upper storey consists mainly of Eucalyptus tectifica (grey 
box), E. grandifolia (large leaved cabbage gum), E. foelscheana as well 
as the occasional E. bigalerita (poplar gum) and Grevillea or Terrrrinalia 
species. 
highly suitable for Stylosanthes production. The surface crusting 
tendencies of these soils are less obvious than the igneous red earths 
of the Barton land system. 
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Suitability for Townsvi I le sty lo 
High, class 1. Deep soil, flat low erosion risk and good soil-moisture 
relationship. 
Deep soil of moderate fertility and good internal drainage. Suitable for 
cultivation and clearing not required. Low inherent vulnerability to 
erosion. 
Remarks 
Sehima neirooeum 
Chrysopogon Zatifolius 
Aristida hygrometrica 
Aristida inaequiglwrris 
Cymbopogon bombycinis 
Schizachyriwn 
pachy arthron 
Panicum australiensis 
Greuri a polygama 
Polycarpaea corymbosa 
Eucalyptus tectifica 
E. ZatifoZia 
E. grandifoZia 
GreviZZea pteridifolia 
Cochlospermwn fraseri 
Do t i-chandrone 
heterophy Z la 
Termi.nal.i a 
Grasses Mi see I laneous Trees 
Open woodland BOTANICAL DESCRIPTION 
Small flat LAND FORM 
clay loam 
loamy clay 
5-30 cm 6.5 
30-100 cm 6.5 
clay loam dark red 
brown 
dark red 
red 
6.5 0-5 cm 
Remarks Texture Colour pH Depth 
Igneous red earth. SOIL DESCRIPTION 
Drysdale River STATION DATE 31. 8. 73 
PHOTO NO. Ashton 7/112 
UNIT 1. Gentle slope. Kennedy 
QUERY NO. 94 
LAND SYSTEM 
NORTH KIMBERLEY SURVEY 
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Query No. 94 Drysdale River Station 
Land system - Kennedy 
Unit - Gentle slope 
Class 1 (high) suitability for Stylosanthes production. 
FIGURE 16 
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The ground storey commonly includes Plectrachne pungens (curly 
spinifex), Sorghum stipoideum (annual sorghum) and Chrysopogon spp. 
(ribbon grass). Other perennial and annual grasses present in variable 
amounts include Sorghum plumosum (perennial sorghum), Aristida 
inaequiglumis (feathertop), A. hygrometrica (corkscrew grass), Ei-i.achne 
obtusa (wire grass), Panicum au.Btraliense and Cymbopogon bombycinus. The 
more common miscellaneous species include Calytrix sp., Polycarpaea 
corymbosa and Atylosia lanceolata. 
Vegetation of this unit is typically a woodland or, in some cases, 
a forest. The upper storey is characterised by Eucalyptus tetradonta 
(messmate), E. dichromophtoiq (variable barked bloodwood), E. miniata 
(woollybutt), Petalostigma quadxril.oculare (quinine bush), Dol.ichandrone 
heterophylla, Buchanania latifolia, Gardenia pyriformis, Grevillea 
pteridifolia and on rare occasions Eucalyptus tectifica (grey box). 
The soils of this unit show more variation than the gentle slopes 
of unit 1. They may be deep yellow sands, yellow podzolics or lateritic 
podzolics. These soils are generally deep and have a sandy or sandy clay 
loam profile which sometimes includes a clay subsoil. A high content of 
ferruginous concretions is frequently present throughout the profile. 
Internal drainage depends largely on location and varies from good to 
poor. Soil fertility and inherent vulnerability to erosion varies from 
low to moderate depending on location. These soils are suitable for 
cultivation and of moderate to high sui tabi li ty for Sty Iosan thes 
production. Their suitability is determined mainly by slopes, extent and 
proximity to rock or laterite outcrops. 
b) Unit 2 - Gentle slopes and undulating plains 
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S u i tab i I i ty tor Towns v i I I e sty I o 
High, class 1. Run on area and low erosion hazard. 
Good soil moisture 
Low inherent 
Remarks 
Soil of high fertility and of moderate internal drainage. 
availability. Cultivation possible without much clearing. 
vulnerability to erosion. 
Chrysopogon latifolius 
Sehima neirooeum 
Heteropogon contortus 
Eriachne obtus a 
F:riachne ei. Li.aia 
Themeda australis 
Aristida hygrometrica 
Aristida inaequiglumis 
Sorghum plumosum 
Eriachne sulcata 
Panicum australiensis 
Eragrostis interrupta 
Enneapogon polyphyllus 
Ectrosia leporina 
Sida sp. 
Waltheria sp. 
Eucalyptus tectifica 
E. grandifolia 
E. [oel-eoheana 
E. bigalerita 
Me Lal-euca sp. 
Grasses Miscellaneous Trees 
Open woodland BOTANICAL DESCRIPTION 
Small flat, run on area LAND FORM 
sandy clay loam dark brown 6.0 
6.0 
0-5 cm 
5-50 cm 
Remarks Texture Colour pH Depth 
LAND SYSTEM Kennedy UNIT 2. Gentle slopes and undulating plains. 
SOIL DESCRIPTION Yellow podzolic. 
QUERY NO. 13 
DATE 25.7.73 
PHOTO NO, Charnley 6/82 
Beverley Springs STATION 
NORTH KI MBERLEY SURVEY 
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Class 1 (high) suitabi I ity for Stylosanthes production. 
Query No. 13 Beverley Springs Station 
Land system - Kennedy 
Unit 2 - Gentle slope and undulating plain 
FIGURE 17 
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The ground storey consists mainly of tussocky perennial grasses such 
as Sehima nervoswn (white grass), Chrysopogon falla.x (ribbon grass), 
C. latifolius, Eriachne obtusa (wire grass), E. sulcata,·Sorghum plumosum 
(perennial sorghum), Heteropogon contortus (black spear grass) and on 
some occasions Plectrachne pungens (curly spinifex). The more common 
annual grasses and miscellaneous species include Schizachyriwn 
pachyarthron, Panicum spp., Aristida hygrometrica (corkscrew grass), 
GreuJia polygama, Polycarpaea corymbosa and DendroZobium stipitatwn. 
Vegetation of the Kennedy flats is a low woodland or a low open 
woodland. The upper storey commonly contains Meialeuca spp. (paperbark), 
Eucalyptus latifolia (round leaved bloodwood), Terminalia spp., Gardenia 
spp., Planchonia sp., and Eucalyptus tectifica (grey box). 
This unit is generally small and very similar to the flats (unit 4) 
of the Barton land system. Soils are predominantly fine textured yellow 
podzolics. They are of moderate to low fertility and tend to form a thin 
surface crust. Although deep, these soils often have poor internal 
drainage. They may become flooded or boggy during the wet season. They 
are suitable for cultivation and have a low inherent vulnerability to 
erosion. Their suitability for Stylosanthes production is moderate to 
high, depending largely on the degree of flooding likely to occur during 
the wet season. 
c) Unit 3 - Flats 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Run on area, deep soil and flat. 
Remarks 
Deep soil of moderate to high fertility and good internal drainage. Suitable 
for cultivation without clearing. Low to moderate vulnerability to erosion. 
Sehima nervosum 
Sorghum plumosum 
Themeda australis 
Aristida inaequiglumis 
Aristida hygrometrica 
Panicum australiensis 
Heteropogon contortus 
Bvi achne obtusa 
Eriachne sulcata 
Setaria sp. 
Greuri a polu qama 
Indigofera Zinafolia 
Polycarpaea corymbosa 
Eucalyptus tectifica 
E. [oeleoheana 
E. gra:ndi f o Zia 
I'ermimal.i a sp. 
LysiphyUum 
cunninghamii 
Grasses Mi see I laneous Trees 
Open woodland with tussock grasses BOTANICAL DESCRIPTION 
Flat, run on area LAND FORM 
Remarks Depth pH Colour Texture 
0-8 cm 6.5 dark red sandy clay loam 
brown 
8-38 cm 6.5 red brown clay loam 
38-100 cm 6.5 red brown loamy clay 
Red levee soil. SOIL DESCRIPTION 
STATION Mt Barnett 
QUERY NO. 29 
DATE 1.8.73 
PHOTO NO. Charnley 6/560 
UNIT 3. Flat. Kennedy LAND SYSTEM 
NORTH KIMBERLEY SURVEY 
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Class 1 (high) suitabi I ity tor Stylosanthes production. 
Query No. 29 Mt Barnett Station 
Land system - Kennedy 
Unit 3 - Flat 
FlGURE 18 
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The composition of the ground storey may vary dramatically from 
site to site, depending largely on the degree of disturbance. Some of 
the more conunon species include Eulalia fulva (silky brown top), 
C'hrysopogon fallax (ribbon grass), C. latifolius, Themeda australis 
(kangaroo grass), Aristida browniana, A. inaequiglumis (feathertop), 
A. hygrometrica (corkscrew grass), Sporobolus australasicus (fairy grass), 
Brachyachne convergens (sununer couch) , Dactyloctenium radulans (button 
grass) and Indigofera linafolia. 
Vegetation of the levee unit is a woodland consisting of a wide 
variety of trees. Among the more connnon species are Eucalyptus 
apodophylla, E. latifolia (round leaved bloodwood), E. grandifolia (large 
leaved cabbage gum), E. papuana (ghost gum), Lysiphyllum cwininghamii 
(bauhinia), and Petalostigma quadriloculare (quinine bush). On the edge 
of the stream line there often are dense communities of Ficus spp., 
Melaleuca spp. and Pandanus palm. 
This unit is confined to the major rivers and creeks of the Kennedy 
land system. It is frequently less than one kilometre in width. Soils 
are typically deep sands or sandy loams. They are of moderate fertility 
and have good internal drainage. These soils are suitable for cultivation 
purposes but have a high inherent vulnerability to erosion once bared. 
They are highly suitable for Stylosanthes production. 
d) Unit 4 - Stream line levees 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Deep loamy sand soil with good soil moisture relationship. 
Wind and water erosion if overused. 
Remarks 
Deep sandy soil o'f moderate fertility and very good internal drainage. 
Easily cultivated without clearing. Moderate vulnerability to erosion if 
bared. 
Chrysopogon latifolius 
Aristida hygrometrica 
Aristida inaequiglumis 
Panicum australiensis 
Brachyachne conuerqene 
Eriachne obtusa 
Schizachyrium 
pachyarthron 
Sorghum stipoideum 
Alloteropsis semialata 
Grewia poly gama 
Atylosia lanceolata 
Eucalyptus tectifica 
E. graridifolia 
E. Lat i. f o l.ia 
E. apodophy Ll:a 
Petalostigma 
quad:ri Locul.are 
E. polu carpa 
E. microtheca 
Grasses Mi see I laneous Trees 
Woodland with tussock grasses BOTANICAL DESCRIPTION 
Levee LAND FORM 
Remarks Depth pH Colour Texture 
0-15 cm 7.0 light brown silty fine sand 
15-75 cm 6.5 yellowish loamy fine sand 
brown 
75-100 cm 6.5 yellowish clayey sand 
brown 
Sandy levee soil. SOIL DESCRIPTION 
DATE 1.9.73 
PHOTO NO. Ashton 6/410 
UNIT 4. Strerun line levee. 
STATION Drysdale River 
QUERY NO. 100 
LAND SYSTEM Kennedy 
NORTH Kl MBERLEY SURVEY 
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Class 1 (high) suitability tor Stylosanthes production. 
Query No. 100 Drysdale River Station 
Land system - Kennedy 
Unit 4 - Stream line levee 
FIGURE 19 
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This unit is confined to the major rivers of the Napier ·land system. 
It is frequently less than half a kilometre in width and occurs as small, 
isolated pockets. These pockets are generally so small and rare in 
occurrence that they are of very little use for Stylosanthes production. 
Where the levees have developed to any extent, they have sandy to sandy 
loam soils and fringing conununity or woodland vegetation. They are best 
described by the stream line levees (unit 5) of the Barton land system 
and reference should be made to that section. 
a) Unit 4 - Stream line levees 
The bulk of the Napier land system occurs in the western and northern 
sections of the area surveyed. It consists of the hilly, more rugged 
parts of the volcanic country. With the exception of some small pockets 
on the moderate slopes and stream line levees (units 3 and 4), the land 
system is unsuitable for Stylosanthes production. 
Units 1 and 2 form an irregular complex pattern; unite 2 and 4 occur as linear bands throughout unite 1 and 3; unit 5 occurs as irregular small areas near 
the point of contact with adjolning sandstone areas 
Distribution of 
unite 
(1) (2) (3) (4) (5) 
Topography Rugged with steep to mod· Small rocky atream-Hnee Moderate slopes with occa- Stream·lines and associated Low rocky rises 
erate slopes siona.l depressions levees 
Relative areas Large Very small Medium Small Very small 
Solis Mostly skeletal red earths; Mostly skeletal red earths . Mixed skeletal red earths and Mostly red levee· soils, some Skeletal soils with cherty rock 
patches of igneous red with very small pockets of i.gneoue red earths, patches of igneous red earths fragment& 
earths grey soils of heavy texture floe-textured yellow podzolics 
Suitability for Unsuitable Unsuitable Mostly unsuitable Mostly unsuitable Unsuitable 
stylosanthes (Class 3) (Class3) (Class3}some (Class 3) some (Class3) 
production . moderate (Class 2) moderate (Oa.ss 2) 
Block diagram 
Geology and Maturely disaected plateaux on volcanic rocks, formed mostly on Momington volcanics, but also on Hart basalt 
geomorphology 
~::::!r~:s~~lption Hllly volcanic country, with grassy woodland vegetation and shallow stony soils, that occurs widely scattered throughout the area 
Dra.ln&ge Moderate, sub-angular; no areas subject to flooding during wet season 
TABLE 9.- NAPIER LAND SYSTEM (AREA 9 627 sq.km) 
NAPIER LAND SYSTEM 
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The ground storey is typically a tussocky grassland. The more common 
species include Sehima nervosum (white grass), Chrysopogon spp. (ribbon 
grass), Heteropogon contortus (black spear grass) and Aristida 
inaequiglumis (feathertop). Annual grasses and miscellaneous species 
include Brachyachne convergens (summer couch), Sporobolus australasicus 
(fairy grass), Aristida hygrometrica (corkscrew grass), Sorghum stipoideum 
(annual sorghum), Enneapogon polyphyllus (limestone grass), Waltheria 
indica, Indigofera linafolia and Buchnera ramosissima. 
Vegetation of the Napier moderate slopes is a woodland or a low open 
woodland. The upper storey commonly contains Eucalyptus tectifica (grey 
box), E. foelscheana or E. latifolia (round leaved bloodwood), Terminalia 
spp. and Cochlospermwn fraseri. 
I 
The fine textured yellow podzolics form a very small percentage of 
the unit and will be discussed here in conjunction with the igneous red 
earths. This latter soil group often has a stony surface strew and rock 
fragments throughout the profile. Its distribution over the unit is 
patchy. The igneous red earths are of moderate fertility and have a high 
vulnerability to water erosion owing to slope and run-off from the 
adjacent hills. They are not well suited for cultivation and tend to 
form a surface crust when bared. This surface crust could cause patchy 
establishment of annual Stylosanthes species if left unbroken. The unit 
is only marginally suitable for Stylosanthes production. 
The major soils of this unit are skeletal red earths, igneous red 
earths and small, isolated pockets of fine textured yellow podzolics. The 
skeletal red earths are the most extensive and are frequently associated 
with basalt boulders or outcrops. They commonly occur on moderate to 
steep slopes and are unsuitable-for Stylosanthes produetion. 
b) Unit 3 - Moderate slopes 
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45724-11 
Suitabi I ity for Townsvi I le sty lo 
Moderate, class 2. Surface crusting and water erosion hazard because of 
slope and run off from adjacent hills. 
Remarks 
Surface crusting. Soil of moderate fertility and internal drainage. Suitable 
for cul ti vat ion but not recommended because of slope and run off from 
adjacent hills . 
Sehima nervosum 
Themeda austraiis 
Sorghum p Lumoeum 
Heteropogon contortus 
Aristida inaequigiumis 
Brachyachne convergens 
Sporoboius austraiasicus 
Aristida hygrometrica 
Chrysopogon faiia.x 
Panicum austraiiensis 
Schizachyrium 
paohijarthron 
Buchnera ramosissirra 
Indigofera iinafoiia 
Heiiotropium sp. 
Poiycarpaea poiygama 
Eucaiyptus tectifica 
E. [oeleoheana 
Cochiospermum fraseri 
Acacia sp. 
Grasses Ml see I laneous Trees 
Low open woodland BOTANICAL DESCRIPTION 
Gentle slope LAND FORM 
Remarks 
SOIL DESCRIPTION Igneous red earth. 
Depth pH Colour Texture 
0-46 cm 7.0 dark brown loamy clay 
46-60 cm 7.0 red brown loamy clay 
60-100 cm 7.0 red brown clay 
DATE 31. 7. 73 
PHOTO NO. Mt Elizabeth 5/144 
UNIT 3. Moderate slopes. 
STATION Gibb River 
QUERY NO. 27 
LAND SYSTEM Napier 
NORTH KI M3ERLEY SURVEY 
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Query No. 27 Gibb River Station 
Land system - Napier 
Unit 3 - Moderate slopes 
Class 2 (moderate) suitability for Stylosanthes production. 
FIGURE 20 
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Vegetation of the gentle slopes is a woodland or forest. The 
dominant tree species are Eucalyptus tetradonta (messmate), E. rrriniata 
(woollybutt), E. dich:t>omophloia (variable barked bloodwood), Callitris 
intratropica (Cyprus pine), Petalostigma quadriloculare (quinine bush), 
Dolichandrone heterophylla, Grevillea pteridifolia and Acacia species. 
This is the largest unit of the Pago land system. Soils are deep 
yellow s~nds, red medium sands or skeletal sands. They are often 
leached, have good internal drainage and are of low fertility. They have 
a low inherent vulnerability to erosion and are suitable for cultivation. 
Their suitability for Stylosanthes production is moderate to high. 
a) Unit 1 - Gentle. slopes separated by scarps 
The Pago land system occurs mainly on the Drysdale, Ashton and 
Mt Elizabeth 1: 250 000 map sheets. It consists of sand covered sandstone 
country of• gently sloping plains bounded by sandstone scarps. Where the 
soils are deep, the system has moderate to high suitability for 
Stylosanthes production. These soils occur on parts of the plains (units 
1 and 2) and on the levees and flats (units 4 and 5). 
Unit 1 oeeurs a.a la.rge lrl8KUiar areas throughout whlch nnJt 9 forms small patches or linear bands associated wtth acarps; unite, and 5 occur as linear banda 
along atream·llnea and seepage area.a; unit 2 occurs a.a lrreaul&r pat-cbes mostly ln northern part.a of the area 
Distribution or units 
Mostly moderate 
(Oass2) 
Deep light grey sands Sandy levee soils and some 
deep light grey aands 
Skeletal sands, and consider· 
able b&re rock 
Mostly laterltic podtollcs 
with small areas of ekelet.&l 
laterite 
_Predominantly deep yellow 
sands, with amaUer areas of 
red medium sands, and 
patches of skeletal eands 
Solle 
Large Relative areas Bmall 
Moderate to steep elopes with 
sandstone outdrops or scarps 
Gentle slopes, generally on 
elevated Oat-tops 
Bmall Hals Levees and depression.a along 
stream-lines 
Mostly moderate 
(Class 2) some 
unsuitable (Class 3) 
Mostly moderate 
(Class 2)some 
high(Oass 1) 
Suitability for 
stylosanthes 
production 
Small 
Mostly moderate 
(Class 2) some 
high (Class 1) 
Unsuitable 
(Class3) 
Small Medium 
Topography 
~eeg~~~h~1~gy ;~;tal~ri::~~:t~~~~~l~t%~~!!:f:t:i~~~ E!a::::t!~:B ~ri~~~~:~:bo:~h:nc:IS:t~tto:~is:~i~~rt::: J!~~a~~is~11ebede) together with the flatter 
Block diagram 
Draina.ge Angular, rectangular, sparse. Flooding during wet eea.son Umited to small flat areas adjacent to stream-lines 
Location and Gently undulatl.ng sandstone country wlth open forest veget&tlon and deep sandy soils. found throughout the area except In the extreme west 
general description 
(5) (4) (2) 
TABLE 10.- PAGO LAND SYSTEM (AREA 15 450 sq.km) 
PAGO LAND SYSTEM 
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The ground storey is a hummock or tussock grassland. The dominant 
association consists of PZectrachne pungens (curly spinifex) and Sorghwn 
stipoidewn (annual sorghum). Other grasses include Sorghwn pZwnoswn 
(perennial sorghum), Heteropogon contortus (black spear grass), 
Chrysopogon spp. (ribbon grass), Eriachne obtusa (wire grass), 
Schizachyrium sp., and Panicum austraZiense. 
On the skeletal soils there is often a high component of Eucalyptus 
Zirata (yellow jacket), E. foeZscheana, E. terminaZis (mountain bloodwood), 
Brachychiton popuZnewn, GreviZZea pyramidaZis, Buchanania Zatifolia, and 
Gardenia pyriformis. 
157 
Suitabi I ity for Townsvi I le sty lo 
Moderate, class 2. Skeletal soil, rock outcrops. 
Remarks 
Shallow soil of low fertility and good internal drainage ntunerous small 
outcrops of sandstone rock. Some clearing required if cultivated. Low 
to moderate vulnerability to wind erosion and gullying, if cleared and 
overused. 
Sorghum stipoideum 
Plectrachne pungens 
Er-i aohne obtusa 
Chrysopogon latifolius 
Sch i.zaohur-ium 
paehuairthron 
Eucalyptus miniata 
E. tetradonta 
Buchanania latifolia 
Gardenia pyriformis 
Callitris intratropica 
E. dichromophloia 
E. Lat i fol.i.a 
Petalostigma 
quadri Loau Lare 
Acacia translucens 
Acacia tumida 
Brachychiton populneum 
Grasses MI see I I aneous Trees 
LAND FORM Gentle slope 
BOTANICAL DESCRIPTION Woodland 
Depth pH Colour Texture Remarks 
0-8 cm 6.0 light brown loamy sand 
8-30 cm 6.5 yellowish clayey sand 
brown 
30 cm not penetrated, 
sandstone floaters 
QUERY NO. 110 
LAND SYSTEM Pago 
SOIL DESCRIPTION 
DATE 4.9.73 
PHOTO NO. Ashton 1/11 
UNIT 1. Gentle slopes separated by scarps. 
Skeletal sand. 
Mitchell River STATION 
NORTH KIMBERLEY SURVEY 
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Query No. 110 Mitchel I River Station 
Land system - Pago 
Unit - Gentle slope 
Class 2 (moderate) suitabi I ity for Stylosanthes production. 
FIGURE 21 
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The ground storey is virtually identical to the gentle slopes of" 
unit 1. The most common species present include Plectrachne pungens 
(curly spinifex), Aristida inaequiglumis (feathertop), Aristida. 
hygrometrica (corkscrew grass), Eriachne obtusa (wire grass), Sorghum 
stipoideum (annual sorghum), Chrysopogon spp. (ribbon grass), Panicum 
spp. and Schizachyrium spp. Miscellaneous species include Callitrix sp., 
Grewia polygama, Polycarpaea corymbosa, Bossiaea bossiaeoides and 
Spermacoce brevifolia. 
Vegetation of these gentle slopes is typically a woodland. The most 
common tree species are Eucalyptus foelscheana, E. lirata (yellow jacket), 
E. tetradonta (messmate), E. dichromophloia (variable barked bloodwood), 
Dolichandrone heterophylla, Petalostigma quadriloculare (quinine bush), 
Callitris intratropica (cyprus pine), Gardenia pyriformis, Brachychiton 
populneum, Grevillea pteridifolia, Acacia dunnii and Acacia tumida. 
This unit tends to be best developed in the northern sections of the 
survey area. It is very similar to the gentle slopes of unit 1, but has 
a much higher content of skeletal and lateritic podzolic soils. These 
soils are generally sandy and frequently have a high content of sandstone 
or ferruginous concretions throughout the profile. They are often less 
than 100 cm in depth, are of low fertility and have a low inherent 
vulnerability to erosion. They often occur in association with sandstone 
floaters or outcrops. On rare occasions lateri tic ridges are present. 
Where the soils are well developed they are suitable for cultivation and 
are of moderate suitability for Stylosanthes production. 
b) Unit 2 - Gentle slopes on elevated flat tops 
160 
Suitability for Townsvi I le sty lo 
High, class 1. Small flat receiving run on and suited for cultivation. 
Remarks 
Deep soil of moderate fertility and good internal drainage. Suitable for 
cultivation without clearing. Low vulnerability to erosion. 
Plectrachne pun.gens 
Sorghum stipoidewn 
Chrysopogon latifolius 
Panicum australiensis 
Er-i aehne obtus a 
GreviUea pteridifolia Bossiaea bossiaeoides 
Callitris intratropica 
Gardenia pyriformis 
DolichancJ:r,one heterophylla 
Petalostigma 
heterophy L la 
Eucalyptus latifolia 
E. dichromophloia 
E. gra:ndifolia 
Buchanania latifolia 
Acacia translucens 
E. setora 
Acacia tumida 
Grasses Trees Mi see I laneous 
Open woodland BOTANICAL DESCRIPTION 
Small flat receiving run on LAND FORM 
Depth pH Colour Texture Remarks 
0-8 cm 6.0 light brown loamy sand A high content of ferruginous 
8-61 cm 6.0 light brown sandy clay concretions throughout profile and fragments of laterite. loam 
61-100 cm 6.0 brownish sandy clay 
yellow loam 
Lateritic podzolic. SOIL DESCRIPTION 
DATE 1. 9. 73 
PHOTO NO. Ashton 6/408 
UNIT 2. Gentle slopes on elevated flat tops. 
STATION Drysdale River 
QUERY NO. 97 
LANO SYSTEM Pago 
NORTH KI MBERLEY SURVEY 
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Query No. 97 Drysdale River Station 
Land system - Pago 
Unit 2 - Gentle slope 
Class 1 (high) suitabi I ity for Stylosanthes production. 
FIGURE 22 
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The vegetation of this unit is similar to that described for the 
levees and depressions. The most noticeable difference is the higher 
content of Plectrachne pungens (curly spinifex) in the ground storey. 
The flats of the Pago land system are similar to the levees and 
depressions unit. They are usually associated with creek lines and 
seepage areas and their relative area is small. They have deep, leached, 
yellow or grey sandy soils. The unit is of moderate to high suitability 
for Stylosanthes production. 
d) Unit 5 - Small flats 
The ground,storey constitutes a grassland of Sorghum stipoideum 
(annual sorghum), Pani.cum auetiral-ienee , Eriachne obtusa (wire grass), 
Aristida inaequiglumis (feathertop), A. hygrometrica (corkscrew grass), 
Cymbopogon bombycinus, Setaria spp. and Plectrachne pungens (curly 
spinifex) . 
The vegetation of the levees and depressions is characteristically 
a woodland consisting of a wide variety of trees and shrubs. The most 
common of these are Eucalyptus tetradonta (messmate), E. grandifolia 
(large leaved cabbage gum), E. po lqoarpa (long fruited bloodwood), 
E. diohromophl.oi.a (variable barked bloodwood), E. miniata (woollybutt), 
CaUitris intratropica (cyprus pine), Ne Lal-euaa spp. (paperbark), Acacia 
spp. and Petalostigma quadriloculare (quinine bush). 
This unit occurs' adjacent to creeks and rivers and as restricted 
depressions or seepage areas elsewhere through the Pago system. Its 
area relative to the whole system is small. Soils are predominantly 
deep, highly leached yellow or grey sands. They are well drained, have 
a moderate inherent vulnerability to erosion and of low fertility, they 
are suitable for cultivation but restricted in occurrence. Their 
suitability for Stylosanthes production is moderate to high. 
c) Unit 4 - Levees and depressions along stream lines 
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Suitabi I ity for Townsvi I le sty lo 
High, class 1. Small flat receiving run on. Suited to burning and aerial 
sowing of Townsville stylo. 
Remarks 
Deep soils of low fertility but well drained. Suitable for cultivation but 
some clearing required. Low vulnerability to erosion but subject to wind 
if cleared and overused. 
Aristidp hygrometrica 
Schizachyrium 
pachijaxrthron 
Plectrachne pungens 
Aristida browniana 
Aristida inaequiglumis 
Heteropogon contortus 
Panicum australiensis 
Chy,ysopogon latifolius 
Grewia polygama 
Pol.ucarpaea polygama 
indigofera linafolia 
Crotalaria crispata 
Eucalyptus tetradonta 
E. dichromophloia 
Callitris intratropica 
E. grandi f o Li.a 
Petalostigma 
quadxri. Loculare 
E. miniata 
E. clavigera 
Grein. Tl ea sp. 
E. oligantha 
Acacia holosericea 
Grasses Mi see I I aneous Trees 
High open forest BOTANICAL DESCRIPTION 
Small flat near stream line LAND FORM 
Depth pH Colour Texture Remarks 
0-8 cm 6.0 yellowish sand 
brown 
8-38 cm 6.0 brownish sand 
yellow 
38-100 cm 6.0 yellow clayey sand 
PHOTO NO. Mt Elizabeth 2/162 
UN IT 5. Flat. 
Deep yellow sand. 
QUERY NO. 38 
LAND SYSTEM Pago 
SOIL DESCRIPTION 
3.7.73 DATE Mt Elizabeth STATION 
NORTH KIMBERLEY SURVEY 
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Class 1 (high) suitabi I ity for Stylosanthes production. 
Query No. 38 Mt Elizabeth Station 
Land system - Pago 
Unit 5 - Flat 
FIGURE 23 
A. Kubicki 
Agricultural Adviser 
165 
Department of Agriculture 
IN THE NORTH KIMBERLEY REGION 
J. Ripley 
Rural Economist 
ECONOMIC ASPECTS OF THE USE OF TOWNSVILLE STYLO 
APPENDIX B 
166 
It must be stressed that costings for each individual situation 
must be carefully calculated. It is, however, considered that the 
following costings give a reasonable guide. 
The probability of rece1v1ng the above prices needs to be assessed 
when considering the establishment of stylo. At the price ranges quoted 
above the returns at the lower stocking rate are inadequate to service 
the debt and at the higher stocking are close to this requirement. 
Stocking rate Price required ¢/kg to cover $15 cost 
ha/ cattle un i t Live weight Dressed weight 
1. 5 20 39 
3.0 40 79 
The required income to the farmer (i.e. net freight, conunission 
etc.) for the two stocking rates to cover a cost of $15/ha is shown 
below: 
The economics of introducing Townsville stylo should be assessed by 
estimating likely or optimum production per hectare. Meat production 
is a function of stocking rate and growth rate. 
The annual meat production at both stocking rates is estimated at 
115 kg per beast. 
The returns from stylo development are based on a carrying capacity 
of 1 beast per 1.5 ha for highly suitable country such as on the Kennedy 
land system, and one beast per 3.0 ha for poorer country. 
The estimated cost of stylo establishment is $36/ha using the "wet 
burn" method which is reputed to be the cheapest method available. The 
annual operating cost is about $10/ha, and the estimated annual loan 
repayment on a 10 year loan is $5/ha. Thus the estimated annual cost is 
$15/ha. 
The introduction of Townsville stylo requires careful consideration 
and evaluation. Development and annual costs are substantial and need to 
be related to probable returns. The costs are likely to vary considerably 
depending on locality and existing improvements such as fencing and water 
supply. Each case needs to be considered on its merits and a method of 
calculation is shown hereafter. 
Summary 
IN THE NORTH KIMBERLEY REGION 
ECONOMIC ASPECTS OF TIIE USE OF TOWNSVILLE STYLO 
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Sundry costs - Stock yards etc. allowed at 10¢/ha, no annual cost. 
Water supply - Assuming the existence of a bore, from which water can be 
piped and troughed the estimated cost is 45¢/ha. 
If a special water supply has to be established then the 
hectare cost may be considerably higher. Annual 
depreciation plus repairs and maintenance costs are 
negligible. 
Fencing - Cost per ha $8.84 
Assuming area has to be completely fenced, for example, a 200 
ha paddock requires 5.7 km fence at $310/km. 
If area is already or partly fenced this cost can be saved. 
Annual depreciation plus repairs and maintenance cost 10 per 
cent or 88¢/ha. 
The stylo is to be established into native grass pasture using the 
"wet-burn" technique described by Stocker and Sturtz (1966) at a burn 
cost of $1.25/ha. The stylo is assumed to be fully productive within 
three years of seeding. 
Seed and super applied using aircraft from Kununurra at an estimated 
cost of $3.30/ha. 
but this may mean use of sulphur. No allowance has been made here for 
trace elements. 
Cost savings are possible using double super (approx $2/ha) 
Fertilizer - Application at establishment 100 kg superphosphate/ha. 
Annual application 50 kg superphosphate/ha applied 
biannually 100 kg/ha. 
Cost/tonne $57 bulk ex Fremantle, freight Fremantle to 
Derby $43, and 
Freight Derby to station $48/tonne 
Costs for station 480 km from Derby. 
Meat produced 1: 1.5 = 76.7 kg/ha say 77 kg/ha 
1: 3.0 = 38.3 kg/ha say 38 kg/ha 
Growth rate at each stocking rate 115 kg/beast/year 
Productivity - Stocking rate 1 beast to 1.5 ha 
and 1 beast to 3.0 ha 
Details of method used to establish cost 
WILLIAM C. BROWN, Government Printer, Western Australia 4672414/75-200-0 
For example, a developer may be content to receive a return which 
just balances his operating costs as he has sufficient of his own capital 
to develop Townsville stylo. In this case he looks at the $10 costings 
and returns. Another developer may be happy so long as he receives a 10 
per cent return on his investment and in this case he needs to add $3.5/ 
ha to annual running cost. Most developers will, however, probably 
require to borrow the capital for Townsville stylo development and 
repayments in this case will need to be included in costings. 
There will be several ways of determining the feasibility of a stylo 
enterprise. These will depend upon the developers reserves and his 
objectives. 
N .B. Above prices are "on station", that is "net", free of a I I 
charges. 
Prices in brackets are ¢/lb 
79(36) 40 53(24) 26 19 38 3.0 
39 ( 18) 20 26 ( 12) 13 39 77 1. 5 
Price required 
¢/kg at $15/ha 
Live wt Dr. wt Dr. wt Live wt Live wt Dr. wt 
Price required ¢/kg 
at $10/ha 
Meat kg/ha Stocking rate 
ha/cattle un l+ 
The returns required to cover annual running costs of $10 and total 
annual cost $15 are tabulated below:- 
Asswning an annual running cost of $10/ha a 10 year development loan 
at 10 per cent interest will attract an annual repayment of approximately 
$5/ha. Thus, total cost of annual running plus loan repayment is $15/ha. 
Returns required to justify expenditure 
$9.93 $36.20 Total 
0.88 
1.25 
0.45 
8.80 
0.10 
1.65 3.30 
7.40 
7.50 
14.80 
Seed 
Ferti Ii zer 
Application 
seed & super 
Wet burn 
Water supply 
Fencing 
Sundry 
Annual costs/ha Stylo establishment 
cost/ha 
Details of costing 


